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VVHOLE ART 
NAVIGATION] 


| IN FIVE BOOKS. 


CONTAINING 


I. The Principles of NY IGATAION an 
\GEOMEDT RA 4% | 
[1. The Principles of ST RONOM YT. 

III, The Prattical Part of YN 4Y IG ATION. 

IV. The Deſcription, and Uſe! of fuch Inſtruments, as are 
uſeful in taking Obſervations at Sea, and therein, the Uſe 
of a large new Sinical Quadrant , performing with more 
cxainct. than any yet extant, all Queſtions relating to 
Navigation ;- rendered ſo.cafie as. tobe underſtood by the 
meaneſt Capacity. -* 

y. Uſeful TABLES in NAVIGATION, wherein thoſe 
of the Suns and S7ars Declination and Right Aſcenſion, &c. 
arenewly Calculated. The whole delivered in a very eaſe 
and familiar Stile, by way of Dialogue between a. Tutor 
and his Scholar; . approved by the ableſt ararhematicians, 


By Captain DANIEL NEW-HOUSE. 


LONDON, 


Printed for Tho. Paſſinzer at the Three Bibles on London-Briage, 
_ and Tho. Sawbridge and E. Playford 1n Little Britain,. x686, 
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oP ME S-the Second," by the Grice;of God, King of-Eaghamn. 
 ſW.. 1and, France, and Ireland, the Faith, &c. T : 
"theſe Preſents ſhall come, Greeting : Wherea: 
- ®" formed, That. our Truſty. and Well-belove: 
houſe hath with great Art, and: at the Expence of m nd-M 

compoled a Treatiſe, Intituled, The whole Art of Yb 1 Five Ooks, 
. which hath been > kc 6 by ſeveral the* moſt got ors Peg oor s. of the 
Aathematicks, and receiyed their Approbation ; andthe Aptair z py 
wiel New-hosſe having humbly beſonght Us to Grant Prin On al Lis. - 
cenſe for the ſole Printing and Publiſhing the ſaid Book 3 gg VE; 
thought fit to.condeſcend unto that his Requeſt And we do bt T- 0 
ly hereby grant our Royal Licenſe and Priviledge:unto the KN {£4 
- Daniel New-houſe, his Execators, Adminiftrators, and Afligns, . far the' -«.- 

ſole Printing and Publiſhing the aforeſaid Treatiſe or-Book, nder er the. > 
Name or Title aforeſaid, for and during. the term of Fourteen Years to. --: 
. be computed fromthe day | of the firlt. A etica forth of the ſame. _ And 
Our Royal Will and Pleaſure i is, and We do hereby require.and command, Ed, 
That during the faid term of Fourteen Years, no- Prinzer,, BS ber, or -: > 
other Perſon whatſoever, being Our SubjeQs, do preſume & rint | 
cauſe to be Imprinted, without the Knowledge and Conſcat't 
+ aid Captain Daniel New-houſe, his Executors, Adminiftrai -S "Ali Me Ins, 
the aforeſaid Freatiſe or Book, or any "ap thereof, under the Tix p Inj are=- _ - 
{aid, or under, any other Name af onry on to = the Ip or tc om port . 
into Our Kingdom of Eng/and any Copies thereof, Imprinted inany parts - Þ ] 
beyond the Seas, upon rap the Loſs and Forfeiture: a oi Cop 168 fo + 
Imprinted, Sold, or Imported, contrary'to the Tenor, of this Our Royal” F 
. Licenſe, and of fiich other Penalties as the Laws and Statutes of this Out. © 
Realm will infli. And of this Our Pleaſure, the Maſter. Wa der F i 
and Affftants of the Company of Srationers are totake notice, thatthe © -? 
ſame may be entred i in their Regiſter, and due Obedience be yielded tore. . bo 


unto. 
| Given at 'Our Court at White-hall the Sixteenth: Day | "<0 
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| TO HIS MOST. 
EXCELLENT MAFESTY 


JAMES IL 


By the Grace.of GOD | 3 
KING-#f y England. Scotland, France, "3 
and xreland, efender of the Faith, &C. Y 


DREAD SOVEREIGN, 
ESE Malice and Envy, theſe 

WY (NF I} [19 great Enemies of Vertue 
| and Glory, dont ofcen ſpare w 
Perſons of the fixſt Rawk, but * 
endeavour to Waſh what is muſt _ 
| ' admired byths juſt and wile; 
a [Perſon ſo inconfiderable as I am, may well fear 


their attack ; and at the ſame tame hope to be 
excuſed 
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| excuſed for my Anbiting uu Addreſs fi ince 7 cannot 
© ſecure my ſelf from it , but by the Supp rt 'of, a 
_ Patton endowed with all the Eminent Oualities . 
that are ſufficient to ſbelter this Work from-all 
the Storms that would deſtruy the advantages that 


its Subje#t deſerveth : And in this, I find not any 
whoſe Proteftion can be ſo advantageous to 1t , as 
that of Your MAJESTY 's, to make it gain upon 
the Lovers of Navigation , who cannot be igne- 
rant how perfe} a Maſter Your MajEsTyY 

l is in this Noble Art (and ather Parts of the 
it Mathematicks). after ſo many Proofs You have 

Wb - given im the greateſs Dangers., when you did ex- 
1 poſe Your Life for the defence and ſafety of this 
| _ Kingdom ; and that with ſo much Aﬀeiion” 
{- and Courage , that this Nation cannot forget © 
il it without the greateſt. Ingratitude mmaginable ; (: 
: eſpecially, fince nothing: but Malice , it ſelf can 
attribute the Bravery of Tour Exploits and good 
| Suiſs, to Fortune, but muſe call them by their © 
"0 


BY oper 


proper Names, the effeit of ſteady Prudence, and 
Skilful Conduit , the reſult of miſe. Counſels,). and 
generous Reſolutions: For without this , it would 
have been impoſſible to Conquer and Reduce 
ſo many. Potent , and Inveterate Enemies , ( as 
ou have done :) And therefore I am very ſecure of 
the general approbation-of -this Work , if Tour 
MaJjesSTy ve pleaſed to receive it with the 
ſame favour with which you recetve all thoſe that 
wiſh you a long and bappy Retgn. I am troubled, 
Great $18, that there 4s wothing 1 n it propor- 
tionable to the Nobleneſs 'of Your Birth, and © 
Greatneſs of Your Soul; but what can 1 < In 
that particular, 2f. the maſt ſublime Wits cannot 
attempt 'it, wrthour bemig taxed with Preſumption ? 


* Without doubt, the boldneſs that I take to preſent 


to Your MAJESTY 4 thing ſo mean and in- 
conſiderable , would be mexcuſable from any leſs 
Generous than Your ſelf. But the great conde- 


ſcentton with which Tow recerve the offerings of 


obedient 
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obedient Hearts , makes me preſume to give this 
Teſtimony of my Duty , and of the Zeal T have 
20 be known in the World, by the Title of , 


Your Sacred Majeſty's 
Moſt Loyal and moſt | 


Dutiful Subject 


DANIEL NEW-HOUSE 


FH I'S is not to beg your 
b{ excuſe for the plainneſs of 


this Work , "for, as it is 
chiefly defigned for Be- 
del ginners, (although many 
DIS Pilots may want it,) I 
have endeavoured to make it fo, to render 
Navigation as caſie and intelligible as poſſi- 
ble I could: that is therreaſon that I chuſe 
to make it by Dialogues, and that I have 
paſſed over ſome few Mathematical Demon- 
ſtrations ,, which, T have thought too hard 
for themifo underſtand, and have explained 
the Principles of Aſtronomy by the Prolemaick, 
Sy/teme, rather than by the Copernican ; how- 
ever 
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ever, there is enough in it to learn to carry 
a.Ship ſafe to any part of the World. Take 
only what pleaſes yon beſt , and leave 
the. re{t for thoſe whom Nature hath not: 
endowed with your parts: And if you are 
for higher things , have a little Patience , 
and I {hall endeavour to fatisfie you in the 
next , which-I deſign principally for Ar. 
tiſts. In the mcan time, accept of this.as a 
Token only of my Ambition to-ſerve thoke 
Gentlemen that incline to Navigation ; and 
if you be of the Number , give me leave. 
to ſubſcribe my ſelf, 


Your affeftionate- 


aud humble Servant:,.. 


Nzw-Hovuss:. 
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To Captain NEW-HOUSE, upon hi 
BOOK of NAVIGATION. 


T7 Hen Mortals firſt, (ſeel'd with the hopes of gain) 
Made an attempt npon the dangerous Maia , 

Rude of all Art, in ſhapelels Veſlels, rhey 
Commit themlclves unto the faithleſs Sea : 
Strange Neighbouring Lands diſcoyer , and explore 
Nigh Continents, they n're had ſeen before. 
Ia rime far diſtant Realms, each other knew , - 
Whilſt (till by uſe the Sailors knowledge grew; 
 Atlaſt co Chart, and Compals they arriv'd, 
The utmoſt chought, yer ſtill the Science thriv'd. 
How many Schools are Founded, to inftru&, ' 
The Youth defign'd, proud Veſlels to Condu& ? 
What Volumes writ, to teach the ſafeſt way 
To-guide theſe floating Caſtles on the Sea ? 
And amongſt theſe my Friend, may I devine; 
None can be worthyer than this of 'Thine. 
'Tis rue, I ignorant my ſelf muſt own, 
In all the Rules of NAYIGATION. 
But *cis ſufficient, that I know your Wie, 
And can the ſureſt judgment give from it ; 
For how can Plants, that good and generous are 
But like themſelves , fruit good and. generous bear ? 
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Definitions, Propoſitions, a»d Problems, 
contain d. in. the ; Firſt Book. 
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IR ST Definitiqn.' Off Navigation:,, 4nd what; « Pilot: 
ſhould know. Page. 2: 
Propoſition x. Of” the Tear Biſſext- > ls 
Prop. 2. Off the Roman. Inaittion » 
Prop. 3. Of the, Golden. Number: | thid 
Prop. 4. Of tbe 7 asf | + 
Prop. 5: How by the Epadf to find the New Moon apd its Age Fo 
of” 36: 

IT 


Prop: 6... By the Age of, the Moon, hom to-find the Day 

Month | | 
Prop...7: How t6 find the Cycles of the Sun, and” Dominical® 
| Lettes | 


| | 3: 263 
Prop. . 8. How "you ſhall find. what, Day, of the. Week: the . Manzh- 
"_ >. DEE EY 165 


Prop- 9... How" to- find" the Moveable Feaſts © I 7% 

Prop. 10. Honyo find the T ime of High-water'in-any Harbour: 1Þ... 

Prep.. 11. The hour of Full-ſea, and Age of the Moon being known, 
how to find out any time what Moon makes 4 Full-(ea- 
in.any Harbour 23. 


Prop. I2a.- 
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Prop. I2, Knowing what Moon makes 4 Full-ſea in_an Harbonr , 
and the hour of Figh-mater , how to find out the Age 
of the Moon. (Prouided' you know whether it be le- 
fore or after" the Full. ) 24 


4 Table of Tides , ſhewinug what Moom makes 4 Full-fea on the 
Coaſts and Harbour s 2 England , - Scotland, Ireland , 
France , Spain-, Portugal, Holland .; Flanders p awd 
other Places. 25 


A GEOMETRIC, AL PROBLEMS :- 
SERVING 
Eor the. Conſtruction of the Figures: contain'd in 


the following. Books. 


z Roblem 1, A Rrght-line being given, how to draw another - 
\- Right-line Parallel to, it from a. Point given. . age 34- 
Probl. 2. How-to Eretk-a Perpendicular:0n Y en m— | 


4 Right-line given. 
Probl. '3. How to a 4 Perpendicular from the middle fea * 6 


| 
bs given... 36: 2 : 
» Probl. 4. : How to let fall a Perpendicular from-any Pojng ſigned, | ! 
upon a Right-line gives. bid : - 
| Probl. 5. How to dividea Right line given into two equal Parts , 
&. aud a Circle into four, . 27- 
Y Probl.: 6. How to find if a Line be Perpendicular upon.another: 38 
} Probl. 7. How ta divide:a Line \given 1nt0 as: my equal Parts + 
S 45 -104 wit. + 'v>, Jie 
Probl. 8.. How to make an abs (from-2 « Point i ina Line gives ) 
equal to an Angle given. 48 
Prbl.. g.. How to.divide an. Angie given into two al Parts. ibid 
of 4 Circle, © 4D - 
"Probl... How to find the-Center.of 4 Circles . *-  3Þidh 
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and Problems, contain'd in this Book. 


Probl. -1 1. - How to'finiſh a Circle brgun , or elſe deſcribe a Circle, 
which ſhall paſs through Three Points given, (Which are not 
ſrtuated in a Right line.) - * _ e 41 

Probl. 12. How to divide a Quadrant or fourth Parry of a Circle 
into go Degrees. | 42 

Probl. 13. How to divide a Degree or other Part of a Circle into 
as many Parts as you pleaſe.  * bid 

Probl. 14. How to mak? a Geometrical Square upon 4 Right-line 
erven, 

Prob. 1 s. How to deſcribe the Common or Cylindrical Oval ha 
a Diameter gives. by ibid 

Probl. 16. How to deſcribe 4 long Oval upon « Diameter given 45 

Probl. 17. How to deſcribe a true ana perfett Oval. _ ibid 


The TaBre of the Second Book. 


age 
Propoſition 1. Into how many Parts the World tides 
and what each Part containeth. | 48 
Prop. 2. The Motions of the Heavens, their Revolutions , 
the Cauſe of their Names ; why the Zodiack i ſaid to be in the 
Primum Mobile ; and if the Sutt and Stars are in any Sign 
or 0t. L RE 
Prop. 3. The ___ and Diſtance of the Heavens; ' how the 
Stars appear through them, and the Magnitude of the Planets 
and fixed Stars. 52 
Prop. 4. Of the Circle, in how many, Parts it is divided; what 
theſe parts are called; how many Song of Circles there are in a 
Sphere ; and the Reaſons of it ? 56 
Prop 5. ©f the Equator. ( Or Equinottal. ) 56 
Prop. 6. Of the Zodiack;, Ecliptick Line; Sizns, and other things 


C's Definition. Of. the Sphere, 


\ 


that drpend thereon, 58 
Prop. 7. Of the Horizon. 60 
Prop. 8 Of the Meridiap. 62 


Prov. 9, Of the Colures, 65 
Prop. 10. Of the leſſer Circles, the two Tropicks, aud the two 
Polar Circles, | 66: 

; Prop. 11. 
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A Tableof the Defimitions, Propoſitions, 


Prop.. 11. Of the Zpnes. 63 

Prop. 12. Of the Parallels. 69 
| Prop. 13. Of the Azimuths. | * 5a 

Prop. 14. Of the Almicanterehs, or Almicanters. 7 


2 

Prop. 15. Shewing which of the Circles of the Sphere are moſt 

uſeful in Navigation , and of the Latitude and Longitude, 73. 
Prop. 16. Of the Meridian Altitude of the Sun and Stars, and of 

their Declination. Te: 
Prop. 17. The Complement of the Latitude of the Sun, Stars, 
and Pole above our Horizon; alſo the Complement of the Lti- 
tude, of the Declination, and of the Sun or Stars Diſtance 


from our Zenith, 76 
Prop. 18. Of the Difference in Latitude , and in Longitude. 77 
Prop. 19. Of the Amplitude Ortive and Occaſive, 79 
Prop. 20. Of the Parallax, and Refrattion, | 2d 


A Table of the Parallax of the Sun, according to the Obſerua- 
tions of Philip Lansberg , (« Dutch-Man., 83 

A Table of the Parallax of the' Sun, according to. the Obſerva- 
tions of the Famous Ticho-Brahe. 84 .. 

A Table. of the Re of the Sun, according to the Obs 
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ſervations of Philip Lansberg, and Ticho-Brahe. 86 
4A Table of the Refraitions of the Fixed Stars, according tothe 
Obſervations of Ticho-Brahe. | 87 -- 
A Table of the Refraition of the Sun , to be made uſe of without 
_ Parallax. | 8 9..: 
4: Table: of the Parallax of the Moon according to:the- Obſer-' 
vations off Ticho-Brahe.- 91 - 
A Table of the Refrattion of the Moon , actording to the Ob- - 
ſervations off TichoeBrabe.. | g92 
Prop. 21. Off Climes. 9. 
Prop. 22. Of the Poſition of the Sphere, 95 
Prop. 23. Of Eclipſes. . | | 99. 
Prop. 24, Of the. Latitude of. the fixed Stars... ; 206 
Prop. 25. Of the Longitade of the Stars. © Fol 
Prop. 26. Of abe Declination of the Stars.- : .'FoRt: 
Prop. 27. Of the Right <Aſcenſion of the Sun. and Stars ;, Oblique 


ſe enſoon ; and ape Ds. N _mbi& 
Prop. 28, Of the chief Stars + 7 (1 Subſtances and Matiens; 106% 


Prop. 29, - 
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and Problems contain'd in this Book. 


: Prop. 29. Of. the chief Stars ; their Magnitude ; and into how 


many Conſiellations they are atvidea, 2348 


The T AB £ £ of the Third Book. 


Ropolition 1. Of the Sea Compaſs, that excellent Illuftri- 


ones Inflrument of Navigation. page 115 

Prop. 2. The Me of the Compaſs. | > a6 

Prop. 3. The Errors of the Sea Compaſs. + 120 

Prop. 4. Of the Variation of the Compaſs. " I21 


Prop. 5. The Tſe of the Azimuth Compaſs.” 123 
_ 6. How to oLſerve the Variation at Noon by the ſhadow of 
the Yun. . 125 
Prop. 7. - How to obſerve the Vaviation by the North Star. I26* 
Prop. 8. How to obſerve theVariation by the Suns Altitude, (or 
his Diftance from your Zemth.,) 127 
Prop. 9. To find the Variation by the Scale and Compaſs. 130 
Prop. 10. How #9 obſerve the Variation by the Suns Amplitude 
''Ortive apd Occaſtve. PC oi 135 


A Table of Amplitudes Ortive arid Occafrve , (hewing every Da 
+ what Fran os. Miante the: Sun is of riſe P Yo Geek, 
Eaſt or Weſt, either Northerly or Southerly ; avrording to 

his Declination ;, to wit, from one Degree of Latitude, to 
thirty five Degrees of Latitude. 1 -OUMDP x43 


Prop. 11. The Ufe of the Tables. of tmptitadec 1: 148 
Prop. 12. How toobſerve the Variation at any time of the Day, 151 


Prop. 13. How to wake a Plain Chart.” + "$6 
Prop. 14. How to know if the Plain Chart be well made. I60 


Prop. 15. The aſe of the Plat or Plain Chart..'* \' © "x6x 
Prop. 16. How t6 know by the Plgn Churt the Diftance*betwthy 
wo Places. a, 3GY-Ys (.QHHY, Bl . hy "7&r 


Prop. 17. How to know- by the Plain Chart the” Latitude of \ ty 
Place. | | "+ " X62 


Prop. 18. How to find the true Point of the Ship: "7 Wig} 2 


Prop. 19. 


op 
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Prop: 19: ironing the Plain Chart falſe , 4nd not tobe truſted to, 


but in very ſhort Voyages. | -163 
Prop..*20.* How to make. the: true Sea Chart , commonly called 
Mercator's Chart. | I 66 


Prop. 21. How to know by Mercator”s Chart what Rumb (or 
Point of the Compaſs) you muſt Steer to go from oze Harbour 
to another. 68 

Prop. 22: How to find by Mercator's Chart, the Diſtance of two 
places. ibid 

Prop. 23. How to find by CMyrcagoe* S Chart) the Latitude and 
Longitude of any Place. 170 

Prop. 24. The Latitude and Longitude of your Ship being knows 
how to. prick it down in your Chart. ibid 

Prop. .25. How t0 prick down your "Reckoning by Mercator' s 
Chart. I7E 

Prop... 26...The Latitude of two \places , and their Diſtance given, 
10 find the Courſe and Difference in Longitude. | 172 

Prop. $7. The Latitude of two places and the Courſe being known, 
how to find the place of your Ship, and how many Leagues you 


have Sailed , and the Differentt in Longitude. ibid 
Prop. 28. "The Courſe, Diftance,, and Variation., being known , 
. how to find the place of your Ship. _ 173 


Prop. 29." #hat muſt be hfervee. by theſe that will keep an account 
. of the Ships way. 176 
Prop. - wh How to judge of 30ur Diſtance z or Number of Miles 


ſailed, I77. 


Tons 31. How fo o judge of the Shipe Way. Or Raw: 'by the Pen- 


um, 18a 
Prop. 32. Other Fu fo Judge how may Miles or Leagues your 


_ Ship ſails in an hour. 


18+ 
Prop. 33» How t0 alow for Corrent in judging of the Courſe and 
Diſt ante. i- > _ 
Prop. 34+ How'to Fad a For my the Current - 5 
DrOPs. 35-;0f the. Lag: Baſe, | ibi iq 
a 36. How ta Foep 4 Reck choning yy | NY Jaur hours Mo a 


| A133 
Prop. ng How Yo take" 4 es from 5 the  Log-Board 4 theeh 
ws TD pate the true Courſe and Diſtance: © 
.. How to Corref# « Dead Rechonifigia, Whew the: Deed 
"Lei atffers from the Re - —_— Java 2 4. x89 
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and Problems ce in this. ” 


Prop. 39. How "i Corret# yaur. Dead: Lititade by: aur. ww 
Latitude when you ſail Eaſt or Weſt. FED 
Prop: 40. How ra Corredt (by the Card) 4 « Compoſed Conſe or owe | 


ral Courſes together. 3 xn N04 
Prop. 41. How to Work a Skip at See. | : 196) 
Prop. 42. 4 Shp deſeril/d, and Sea terms. explain'd. 102 


me TasBLE of the Fourth: Book. wr 


Irſt, The Deſcription and uſe of the Sinical Quadrant, 111 
Propoſition 1. How to. reduce Leagwes of Eaſt ana Weſt, 
into Degrees of Longitnde. 7 1 2x3: 


' Prop. 2. How t& change Degrees and Mines A IT | : 


Parallel. into Leagues.” / 
Prop. 3. Howto turn Leapnes axd Mites of Eefting or- Wefing i 
into "Degrees and Miwntes of Lonpitude. | 
Prop. 4. The Courſe and Di ot Rohn how: #0 ford the dif. 
ference of Letituge and of Long itn | 126 
Prop. 6. The Diſtance Run, and difference of Latitnde being 
given:, how to find the Courſe, and difference of Longitude. 123 
ns. 6. The Courſe and Ge of arr igpay being gots, 70 find 
diſtance and difſerance of Longitude. TW 
Prop. 7. The Alteration of the Latitude and Longitude being given, 
how to find the Coarſe and Diftante. . | 'F by 
8. The Courſe and Departure. from the Meridian grvew , 
mb the arff ance and difference i in Latitude, ' 5 
Prop. 9. To kuow how many Leagues you maſt, fail oyow any Point 
of the Compaſs, to. rife a Degree of Eat itwde , :- *=2E 3 
"Ge 10. How 70, Corrett, your __— Reckoving by the Sinica | 


uady ant. 2 7, £20 
Prap. -it. How to Correlf the Com whew. Mere 6 P Variation, or | 
en your Compaſt aries. 143 
Rrop: 12. The Deſcription. and V1 of fo Inf ar are 
proper for Navigation. * "JS; 
- H- Of +6 Aftrolabe.. -- PRA 0 ONMESY Cr 0 >. NDS: 


I Of the Croſs ff © ; Fe CITE: ' T7 
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"A Tae of the Dorn, Pains; 


m7. The Deſcri p' ion of the Quadrant, commonly called Davis? s 
Ouadrant., io, the French , the Engliſh, Luedrant , the 

r= rs being ai EBnglifh-man. 2468 
=_ .. the Graduated or Aſtronomical Ria: | 260 
e:uſe of the OI fo awe the Stars Altitude with- 

bb CINE | 262 


Prop. How to know 4-year given, whish.of. the four Tables of the - 
Suns Declination you are to make-uſe. of. 263. 
Prop. 14. How to proportion the Suns. Declination'to any other - 
Meridians Diſtance. from that ,, for which theſe, Tables. were 
Calculated. + 265 
Prop. 15. How to work your Obſervation from the toth. of March. 
to the 1,ach, of Segtember, when nomſaik in Latitude Narth,. 2.70 
Prop. #6.. How to work your Obſervations in Narth Latitude, 3:{x0ns 
the 12th. of September , 70 rhe xoth. of Marth. 272. 
Prop. 17. How to work your Obſervations:in Latitude South. te. 


Prop. L.8.: How tq-werk your Obſervation made at any Stars. 


riſe; and ſet. 


Ya 19. How to find the Keigh ht of the: Poke. 


hae Meridian Arituceof the Stars, (that qc Gb &) 1 4 
Declination or Polar diffance is | = ag mer = o. .: 
Prop. 20. How, to. know to. height: of 
Aloe (.that doth not ſet ) ar 8 yrs Peckinatian a or Polar -- 


", 21.'0f the North (or Pole ) Star, with «. Take of its + 
Diſtance. from the: Pale Artick ,, for the pus chief, Bs Paenticaf the  - 
_—_ 5 the Guards are upon, with. the-may.to-know-whey. the + - 

. Guards. aye. an. each Pains of "the. Compaſs... nnd nckeyaid. 4 


Tabk. 
Prop. 22. How-to find the he G8 the. PaR « 4 Auth pH. 
haven, andthe Gus Fa W535, 
The > Sat to he Fa Book. Is | . 305 >; 
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and Problems contain in this. Tock. 


The Tait of the- Fifth Book. 


Table ſbewin the Doiminical Letter from Hhe fob 5 year 
of Our Lord to the year 3400, and'may be rontinued 
| for ever, . Page 2 
Tables for the Months wery nſeful. 

A Table ſpewing what time Aldebaran or the Bulls Eye comes fo 
the Meridian throughout the Year. -* 16 
A Table ſbewing what time 3 x chief Stars come upon the Lane: 

before or after the Bulls Eye. 
A Table of the Right Aſcentions and Declinations of the' ' ehieft y/ 
ana moſt known Stars in the Firmament , with their. Magnitade , 
" Latitnae; Fr. = wh] "and © Dift ance from the Pole; ; aft 


Calculated for the Tear 1684, _ -I8 
A Table of the Sus Right Aſcenſion. | 20 
A Traverſe-Table for every Point, Half-Poixt , 264 Gurrier: 


Point of. the Compaſs, to the 100 port of 4 League, or Mite. 21 
A Table of Meridional Parts. 7 29 
A Table of the: Miles of Eaſt 'and Weſt”; uaſnering. to the DE 
grees, of- Longitide' in the” Fokrth Rumb. a '67 
A Table for Changing Fe Degrees and Minutes of Eaſt. op 
Weſt z#to Miles. * | 
A Table for Reducing Miles of, Eaſt. and Weſt, into Degrees wo 
Longitude. + og 
Loxodromiques, *or Teavie:Tdbts' ef Miles, ; wirk the D e 
"rence of Longitudes*and Eatinites. Patt » 
A Table of the Latitudes 4nd Eongitudes of /ho Sriberþal Poets, 
Harbours , Capes and Iſlands, #» moſt of the known parts 0 of 
' the World: Be inning from the Meridian .of Þi Pico” Teneri 
ColletFed from the beſt Charts , Deſcriptions , " 2d Obſervations 
of ſeveral able and experienced ne o 9 "Y, ies 644.1 ther. 
- Nations. -I.13 
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NAVIGATION. 


—____ 


THE FIRST BOOK. 


Th Princ ples if Navigation, 


"Eegln nwith hs Principles of Navigation, it being 
{1} ary to explain them here in very intelli ible 
= terms, to the end that they be PerfeCtly underſtood 
. even by thoſe of the meaneſt Capacity,whoare deſi- 
rous to Underſtandor Learnthe Art Navigation-; 
be . moſt of them 7" for-Praftice, 'and to 


W/ Þ. 7 \\ 
a0 
@>J * 
bY k. y 
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> og 7 make it; yet more lay down the whole 
& VET" W, Art of NeTIguepn by Fay 0 Dialogne, between a 
wow. Scholar and his IWor: 5 "Iv 
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"The Def of Novigaio,an wha a Pile ſul kao 


HAT is Navigation? $ 

' T.-/Navigation is a-Science. or Art. which contains cer- 
tain Rules, . abſolutely. neceſſary for: every man; to know 
* that bocociniet as Conduct. of froin one Country 


» © 5. Why 


or Harbour to S007 


S. Why: do" you ou name it a Science or Art ? 

- T. Becauſe Navigation js conſidered two ways, to wit, in Theorie Wy, 
in Praftice, that being properly anArt which puts into: <a the Pre- 
cepts Invented or Taught by Theotie, which 1sa Science. 

= How owt gun Sorts of Navigations are there ? 


| sof N 6 nam the one Common and 4 
hat aS AS ied thoſe woſh My WT; | 
long the Coaſt, andfeldpm lo zoe | . Andthe other © 


6 
Artificial an "Great, k cauſe it undertakes greak Voyages, and, requires 
greater knowledge than the. firſt, ſince it carries Ships to all the moſt 
diſtant Parts of the World. 
S. What is it neceſſary to kyow for Prafticing theſe two ſorts of Na- 
vigation ? tt bes . ua th 
Far t 01m7011.0r yy s / the. 
fragt Goo and Capd for Kod gs ,githis 0 poce Pa ry to 
naton to judge of the-Ships-way-. "Es of oy Extender for gi 
ing the Common year from the Biſſext, anfor underſtanding the tfe 
of the Golden Number and Epatt, to find by it the New Moons and her 
"Apes," the time of fyll' Sea, or low Water , the Spring and Ebb or Neaþ 
Tides: The: force of the Currewts, and how they ir, 3. of (ago time.you 
may Enter-er-put- into any Harbour , whoſe -Siruatſo be perfectly 
known, (that is to ſay, what Point of the Compaſs the New or Full 
"Moon makes High Water in it) as well as the Depth and Quality of the 
Waters. The variety of Grounds; the Kocks,, Sands, Shoalds, Capes , 
(or Points of Land) with their diſtance, ant how they Lye:  Clifes, 
Light-houſes , or any other Land or Sea Marks : ; the knowledge whereof 
conſiſteth chiefly in Experience , which you may the ſooner attain by 
help £5 theGreat Wagoner ,- which Book , T reecommend'to. you'for that 


a 


\ As for the Artificial and Great Navigation; beſt des' all this which is 
-Common to hath; you ought alfo tounderſtand the tz08s and Vſes of 
the Sphere," the” Su and Stars Dedination' finding th jeL LaFEORles ; ; with 
the Uſe of the Groſs-Staf,) Quadranr, -Afproloemi ws ko Aftrolate, ) 
and-for- that purpoſe the Right Afcention of ithe L to know 
whattime cp will-cometo the Meridian, and cho of theNightYthe 
Uſe of the Tables of Amplitude, with the'perfed * Pradtice of the 'Shnical 
Quadrant , Gunters Scale, or the like, to reduce their ſeveral Courſes and 
"r0 Corrett _ Andbeſides alt gd muſtneeds gen ell how 
to obſerve or aut the Vartation of t e Com S, to.C I 
ReQikie you? Courſes, 'a thing fo' necellaby to lot Fer bes oe 
cannot. be capable to undertake the Conduct of a: Ship. 
S. Is this af that a Pilot ſhould know?+ + AHTY SY 
T.-Allgood Pilotsare obliged at leaſt to-koow well uvhar Iogoh as ypmed, 
andto.aniwer to-it when/Examined about-it. -But-thofe thay aims at a 
(greater perfettion in that Art.are-not ſatisfied: with the PraCtice of the 
Sinical Som or Scale, ng apply themſelves: toiagher'imore exatt - | 
Geometrical 
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WE om 
Logarithms , "Sines, 
Navi ipation or way of:\ 
Triangles, Tigre and Spherirky. 


wall 
nation of the Sui and'Stars, (ad: to Corres 'the Tables of the Sun's: 
Declination when necellary )- their: Right Afceitions, | and: Amplitudes , 
Ortive-and'Otcafive z their Azimurh , ;and:other Aſtronomical cal PraCtices 
which qryee nun » tion: : 
$- Is it neceflary for a Pilot to. CN IPETING 3-Staff; 2 Ouadrant 
and an Aſtronomical Ring or Aſtrolabe ? roſ-Stf, Qu 
. T. Yes, in long Voyages ; ſince many. good Obſervers have found by 
experience, that the Quadrant js beft when the Sun is near the Zenth, 
but that/othe*m;ſe the Croſs-Staff is better, The Ring and 
Aſtrolabe is. alſo un org t9 take obſeryation, when theres: no. 
Horizon, (a thing that often happensto thoſe that Sail to New-found-land, 
prone _—— hall, an in rey" | the Kizg is the beſt; the 
grees being greater by in ev more eafie 
for the Sea than the Aſtrolabe. ws _—_ WE 
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pRoP0STTION [5h 
Of the Tear Biſſext. ] 


| HAT 46 youals Ther?” To 
& A- Year Wie Jrrvaſor Spavoſime, chavthe Sup | 
takes to go about the'Twelth Zodiwck,; © 
Ss, ny Arrange otro $17 TIN” I 
Fe. Teas bor Jihall erode ie OREN op highs, to wit, of 
the Affrronomick, which is Com Minntes and Seconds; 
over and above” 365 Days. 2 of the Park of 'Ohonl Yer , which 
contains only Daz Mes 88 tory bme-f-hneve which is of 364 Days, 
and he Bite ich is of $66, ko oarhriob der ereoioapnug 
ears. 
8. Why do you call the Fairth Year iſſer r DS 
nxt, a Do ir alt yo * the: Calends of Merch js mic 
ed* Na fifth « J 


n= high p lace) after ſeveral Gals; made known tothe people bow _—_ 
Daysin that Month, . the Fairs and Markets ſhould laſt. 

S. Why did they inftitute or ſet up: this Cuſtom: of : Biſſext?; | 

T; Becauſe that the Common Year contains almaſt ſix Haurs more Wis 
265 Days, which Hours makes DayinFor Years wares ſo by that: 
means the. Common and Aſtron Year. a | 

. S. How ſhall I know when a Year propoſed is Biſſexe or G 

T. Divide the propoſed Year (fince Chriſt.) by: \4,; andt 
of the Diviſion will ſhow you what Year it is.-\ But-if tha EO 
Nothing; the RY Year is'Biſſext. 


Example, 


E wolhd lors: what the | Tear 1685 wil hes 25 «3 1685 (ans. 
Divide 16By by « 4 the Remainder is 1, thus, 7 061! 


Which ſhews , that- the Year 1685, will be the Firſt Year akeer | 


BiſſeXr. 
eAnother way. more eaſe, 0 7 


-#storaroff;, from the propoſed” Years ,:the Thouſands, Hundreds; 
Scores , and all the Fours and the Remainder will ſhow you what Year 


it is, but if there Remains nothing the propoſed Year is Biſſext. As for 
Example: If you would know what the Year. 1684 is, firſt cut off the - 
Thouſand and Hundreds, and there will Renjain $4. which is Four 
Sn __ Four, which being rage ro? A there Remains No- 
thing, by which you'know that the Yeer-1684-1s xt; Jie : 
direGines. you -will-find. the Year. 1686; to;he the fon Yah, = | 
Year 1687 the third after Biſſext...: 7 -, 

*\S. Is not that Info of Biſlext Year Interrupted ?: 

\ T. Nomot, in'England, but. it will be-interrupted in "I Sr 
Spain ,\ and other Countries: that follow the -Grego7ian or New. F 
to wit, every Hundred Years ,- EXODE: the Fourth Centuric,..to reckon | 
from the Year 1690, ,.. and thi dg pal Gar -17GcO,"f Jo. 1990, 
319942200, 2308» ſhall be Common Y. ears amongſt. thoſe: Nations. . 
that obſerve the Conſtitutions of the Popes, but the Year 2009, 240 2, &c. 
will be Biſſext according to thedecree of.Pope 'Gregory-the XI. in the | 
Year 1582. from which Year in the ſametimehecut off 10 4 tore 
- form. the, Falian Calender which: made, the Year, too 9 3 2 o i-the 

canſe. tha, we. do-and. ſhall count. our-ſonth. 36.Days Jater;than the 
"Duch and French, ,'till:the.Y 7 that we; i 
becauſe they make i It a Common. Year, ; 
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"PROP. 


of the Roman Tiliftion. 


* AT iS the Roman Indition? . 
\T. It is a Revolvtidn or Nutnber confi Ning © of 15 "DIY 
" which is now ofno Uſe to Navigation, nor any thing elſe, 
: © altho it b moſt commonly ſet down in the Calenders, and 
in al the Charter and Ig of- the Biſhops and Prothonotartes of 
Kome. 

”'F. Since this Indi&ti6n. is of no Uſe to us, why do they: Put ir then in. 
the Calenders? 

T. "Tis pus in. only to follow the Cuſtorh of the Akicat Remait, 
which did vic the like IndiCtion of Years, and therefore i it is called* the. 
Roman Tndittion. ' 

S.” Sifice it Is put;itity « our Ealenders, Thhould be Fo tor know the firſt- 
occaſion of it. 

'T." Tien you truſt beitiformed, that" Ks was #Ciffomr amoripſt thoſe 


Foreign Nations that were Tributary to the Roman Empire '(and' dwelt a= 


far off) to pay their Tributes tothe Romans as followeth. 

The firſt Five Years they paid Gald.. in token of their obedience to 
the Empire... Tn:the ſecond Five Years they paid Silver, for the Soldiers-- 
Pay. But in the laſt, Five Years they.paid only Eraſs, "towards the Re- 

aration of pig 11 and Munition:: © So this*Cuſtorg” of three different , 

Payments In ears, harh been t the Cauſe AR 5 Chaant thething, 

you deſired to'know.” ® $/ade 3 
9 How do you find ont this: Number of Indition? ” * . 

T. *Tis found out thus, add 3 to the Year = and aide the, 
Sum oF 1 To , phe, Remainder of. the Diviſion*tha he Number of 11- 
a red, which is to be connted ky 5 gle (and not from - 

TT '2S 055 goes and if Ree ty r your Diyt ll jon , then, | 

Nouiber' of Pets 2 h FL 
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PROP. IIS... 
Fs Goldes, Nan EE 


bs $ (bt: 3 <4 ES, 
S, Js "Hare ne Readof this. Galde Number; v6 *y not anderiiand? c 
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Fr 


it well, pray beſo kind-to'explain it:to me in intelligible. Terms... 
Fo 'To underſtand well what 1s meant by:the Golden, Number, your 


... muſt know; tha the Conjunttion of the Sun 4 d Moon:(which we: 
commonly call New-Afor )doth not happen every Monthat:the ſame yime,: 
INES once in 19 Years, and yet not exattly then neither , for the Moon. 
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finiſheth her Period an Hour and almoſt Twenty Eight Minutes idoger 
than ſhe begun it 19 Years before; Hfiowever' ths being the Namber of 
Years on which the Sun and Moon comes _ to end their Revolutions 
together, it was choſen hefore 4»y ather, to find ouÞby it the New Moons 
and Eaſter Days , for which it was in fuch elteerh amongſt the Antient 


Aſtronomers that they kept an exaCt Account of It , and did 
their Calenders every Year in Golden Letters: Thus, Ml. 
ahd ſo forth, untill XIX. which is the reaſon it is called the Gol 
to ſignifie'that as Gold ſurpaſleth other Metals , to this over ſur 
#ll others, for this particular Uſe. A 
S. What is the Uſe of it now? 
T. Its.Uſe is only to find out the Epa, and not the New Moons = 
2 as formerly , becauſe it is found Deftttive. | | 
. How is this ( Golden) Numberto be found out.? | | 
There are ſeveral ways to find the Golden Number, but th alt 


is to cit} off the Thouſands 'and Hundreds of the propoſed Years,. 
and to.add 5 to. the reſt, from; which take all the Scores, and —_ v4 


many Scdres as you cut off, add ſo many times 1 to the R 
that will make up the Golden Number pi > as: eh will 
derſtand by this | 


i 
ah” | | 
"I would know the Golden Wunker for the Tear 1685. 


de I cut off the Thouſand and Hundreds of the propo 
Years, and there remains 8g, to which I add 5.and it niakes go 


from which 1 take or cut off the 4 Scores, and there remairis x es hk | 


I add 4 ( for the four Scores I took) and that makes 143 
Number required. 


ways: to find this Golden Number. 


T. I do not think it neceſſary.;zhowever to ſatisfie? you in it, ] will ſhew - 
much of 


you Three other ways, (to-the end that you may u 


Itasany;) the Firft of which is to cut off 1500'of the propol ed Years), 


-and-to Divide the reſt-by 19, and the Remainder of- amr virwa> S 


be the Golden Number required , but if there remains Nothing, the 
Golden Number will be 1 

The Second is to cut off 1600 of the Years propoſed , and to add 
to the reſt; and then to Divide it by-19, arid the Remainder of the 


Fd 


Diviſion ſhall —_ Golden Number required , but if there remaineth 


Nothing, the enNumber will be 19; as before. 


And the Third Praftice is to add 1 to ae M9 Year, and to Di. ; 


vide it by 29, and fo forth, according to t direttions ; by 


all which you will find the Golden Number. of -pyPropoſed Year, _ 


Soren iri 


e Golden” 
*\ $.: Altho this is ſuſticient, I ſhould be glad to learn one of the orfer . 


Ss, Why .. 5 


< $4 


w 
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infallibly hap he Y 0. or eyery time th: : 
*Nymber is 19, for then yqu muſt add 12 for-the iollowing Year oily ; 
.to the end that the Epact may £ wi 

, Golden Number. -You are al 

| paſſeth 30, and therefore when by 2dding 11, you find that it 
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. Why do you add one to the Year of our Lord? | | 
T. Tis becauſe the Golden Number was 2 the- Year that Chrift was 
Born. | 

S. What will the Quotient of this laſt Praftice (or Diviſion) ſhow ? 

T. The Quotient will ſhow how many Lunary Cycles ( of 19 Years) 
have paſt, ſince the Year of Je/#« Chriſt, and that is the reaſon why 
the propoſed years are Divided by 19. 

S. What time of the Year is.it, that this Golden Number begins? 

T. It begins always the Fr/f of Famary.. 
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Of the Epatt. 


* T HAT .do you. call the Epatt ? | : 
J T. The Epatt is nothing elſe, but that difference of 
11 Days, which is between the two Common Yeargof the 
Sun'and the Moon ; -otherwife called Year 'Solary-and Year 

p67 | St Bog <4 

S.. Tow ſhall I underſtand this Difference + : 

T. You may eaſily underſtand-it\, if you conſider that-the Common 
Lunary Year 1s but of 12 IS and every Moon but of 29 Days and 


a Half, which makes but 354 Days; and therefore is ſhorter by 11 Days 


than the Solar Year ,. which as yqu have read , contains 365 Days. 


erftand now very well that the Epatt takes its-Origjnal from. 
er E 


| Se. " "AN CORTE + aat 6» Wee 4 3g —.- 
ne Piſctncrr 11 Days, but muſt theſe 1 Days be added'every Year 
0.the form ? FT "30" Ire? ve | 


T..Yes, to wit, the next Day after the laſt of Febiuary ,' for the. 


_Epatt never begins ſaoner thanthe F ft of March. 


-S.'1s this order never. interrupted 
. T.. Ng neyer with us , .except the EpaCt happens to. be 29. as it will 
..in the Year 1690- or eyery time that the Golden 


keep xhe faine ordet as before , with the 
© to take notice z that the Ep2& never 


paſſeth 30, you muſt Subtra@ the zo, and the Remainder. ſhall be the 
Epact required. . - OY 
S.' How ſhall I' know the EpaCt ?- NE ! 

T. The Epact may be known-ſeveral-ways, but the eaſieſt after you 
know the Golden Number, is to ſuppoſe three Numbers placed upon 


' yaur left Thumb, as the following Figure ſhews you. 


And 
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\ other way or-method. 6 watt 4 
T.” The Second way to find the EpaCt, -is to Multiply-the Golden 
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And then count your Golden Nuttber on iyour Thumb: Thus, firſt | 


in on the lower Joint where.the 10 ſtands, and reckon 1, then 2 on 


the middle where the 20 ſtands, and 3 upon the end or Number 30: 


Then begin again at the lower Joint, and there ſay 4; and ſo continue in 


the ſame order as before, untill you have. counted -the Golden Number - 


of the.propoſed Year. For that Number on which it falleth being added 
to it, will be the Epact for that Year: So. that the.Sum do not exceed 


30, for if it doth, you muſt Subtradt .30, and the Remainder ſhall be 


the Epact required. , 
| Example. | | | 


T deſire to know the Epatt for the Year 168z. * - 
"Therefore, I look firſt for the Golden Number of 1685,.( as befofe 


taught )* and find it to be 14., which .being counted upon my Thamb, 


(in the ſame order as before) I find that it falls on the middle of it, 
on Number 20, which being added to 4 4., there comes 34, from which 
I SubtraCt 3o, and thereremaineth-4 for the Epact of the Year 1685. 

S. This is plain and eaſie enough, however I deſire to know ſonie 


Number of the propoſed Year by 11, and the Produ& will be the Epatt, 


(if it be under 30) but if the Produt be above 30; then.you muſt Sub- 


tratt.30, and the Remainder ſhall be the EpaCt required. 


Example. | 
1 would fain kyow the Epatt for the Tear 1685. whoſe Golden 
'., MNumber # 14+ b 
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2 The Golden Number is . .. 
I. Multiply-it by 4 40956 
<— | . The Produ& '. '. 4 154 
» Which divided by 30, the Remainder is 4.3 | 39) 154 (x 
the EpaCt required. | TW” .- 


S. What: is the EpaCt good for ? | 
T. The Epat is good for Three-things: Firſt , it ſerveth to find the 
Change or-New Moon. Secotidly, it ſervethto find the Age of the Moor. 
And Thirdly , the Days of the Month. - (/The Age of the Moon being 


known.) © - 


P-R'O P. V. | 
How by the Epatt to find the New Moon and its Age; 


i HAT. do you call New" Moor: ? | 
I  T. The New Moon is the Conjun#jon of the Sun and 
\ \ Moon, that, is to ſay the Poſition of them both, under the 


2 wb 3 5 «oo 5 FH 


' * ſame degree of the ſame Sign of the Zodiack. 
S, And what is the Full Moon? . .. 
T. The Full Moon is. the oppoſition of the Moon to the Sun, which 
happens when the Sun and Moon, are inthe fame degree of the. oppoſed 
rons,- "> | | | 
S. What is the increaſe 'and decreaſe ? = 
T. The increaſe is, when the Meon zncreaſeth her Light, that is to ſay, 
from her Change or the'New Moon; to ther Fl, untill which time ſhe 
is on the Eaſt fide of the Sun, and goeth down after him. . The decreaſe 
is, when the Moon's Light Dimimſheth, to wit," from her Full untill the 
— again, and then ſhe is Weſt of the” Spn and goeth down before 
--+$. How 1s the Change or New Moon to be kom ? Oe OR 
T. Add the Epadt of the propoſed Year to the Months paſt fince the firſt 
of ' March, and that Sum Subtrat from 30, the Remainder ſhall be 
the Day of the Change or New Moon : But if the EpaCt and Month be- 
ing added together exceed .30, they muſt be deduCted out of. 60. }. . 
Remember-that in 7 annary you muſt add nothing to the EpaCt for the 
Month: in Febrnary you muſt add 2, in Seprember 8, and in November 10, . 
and by ſo doing you will come nearef to the true time of Change , or 
_ New Moon, the fame is to be obſerved for finding its Age. | 
CG Example. 
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| MN angle. 1 "Nor 
1 would fain know the Day of the Change « or New Men, inFebruary, 1685. 


The Epa@; of the. i 4 ; 
For the Month © wary add . . . - . 2 | "oY 
b ate De Gs aa combs 

Which being Subtracted from. : EY” 30 


| Thete Kcnibccti ata 24 


Which: is the Day that. it wilt'be: New Moon in  Fehwary,,. 16835. 
Example. 2.. 
£ deſire to know the Day of Change or New Moon, in Oftober,, 1684. 


The: Epact, of 1684. is: ..- . 1 quit 46 Ip + 
The. Months. from the firſt of Marth. 51» 4.0 
Ii Fhe Sunt- . 7 Ob 31 - F F "8 
. i Which being Subtradted from. . FR TY 5 
bis | . | : E433 La 2 Pa 


Remaineth.- .. . . 29. 


By which I know that in October 1 634. the Day of the New Moow 
will be the z2gth. as was Tequired-__ - - 


$: Thexe is. enough of that, "Int? how ſhall I know. the. 4 of. ther 
Moon 7 b 
T. You ſhall know the Age of the Moon,, if. you:add.the Epatt,, and 
Menth from arch, to the Day of the, Month, propoſed, for. thoſe: 
Three Numbers, being added together, will be the Age of 'the Moon: 
But if-it exceed 30 ,. you muſt Subtract the. 30, and the Remainder ſhall. ; 
be. the Age.af the Maon.. | 


E xample. 0 


Ldefreo.kvom the Ageof the How, the 17th. of November, 1684. 
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ET 2, ToTTTo 


|. The Epadt of. the Year: 1684, is... 23 
For the Month of November, add' . . - 10- 
The Day of the Month , add fn 4 BY 


The Sum 2 50 
From which I Subtratt - Eo 7 4 "lt 


Remaineth _- . ,. 26 


For the Age of the Moon, the 17th. of November , 1634. 


Example 2. 


The uh of June 1685. I would kyow the Age of the Moon ? 
The Epact of the Year 168 5 Is Rs 4 - 
For the Month, add . _. OE oy es : | 
The Day of the Month, ad = <- ; = A 


For the A rll Noon of the Moon'the 7th, Þ Fune 1685, and by it I know 
that-it is F 


P-K.O-P, VL 


"Sy the Age of the Moon, how. to find the Do of the Month, 


THAT muſt Ido, to find the Day of the nth by the Age 
kr / of the Moon? -- 
| T. You-muſt add the Ep t of the propoſed Year , tothe 


-.- number: of Months paſt-from-A4arch, (as before )-and -Sub= | £2 
tract the Sumfrom the:Days. of-the Moons Age, the Remainder ſhall be | wy 
the Day of the Montihrrequired=:/ But. if the Epa&t and- Months paſt from Ret 
March, being added make more than the Days of the Moons Age, you : #3. 
muſt add 30 to the rata the Meon, and SubtraCt the Sum' (of? your 2N 


a as before. No | | be. 
_ = EP - Econ, I: By 


i» June 1685, the Atoor being the 15 Days ol, I fire #0 kyow 
what. Dig of oy it wee. 
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The Epa&t of .the propoſed Year: . TS 
The Month from A4rch, add LCM 


The Sum . . . 
"Which being Subtra&ted fram . . 


my 
Xn 


a | 


here Rerfaineth . 
For the Day of the Month required. 
E xample 2. 


1z November 1684, the Moon being then 20 'Days Old, I defire to 
know what Day of the Month'it #7 


The Epadt ofthe Year 1684, is . . . 23 
For the Month of November, add . ; . 106 


NR > 26 


Which I ſhould Subtract from the Age of the Moon, but cannot ; 
therefore I add 3o to the 20 Days of the Moons Age, which makes 50; 
from which I Subtract the Sum 33, Remaineth 15, for the Day of the 
Month in November 1684. Ee, 


S. Is it neceſſary to know the Age of the Moon, for to find the, Day 


of the Month? 
T. Yes, and therefore if you don't know it, you muſt find -it out , by 


obſerving when the Moon is upon your Meridian : You muſt alſo know * 


the juſt hour of the Day or Night at that ſame time; which hours being 


Multiplied by 15 , and the Produdt divided by 12-, the Quotient will be 


the Age of the Moon: But take notice, that when the Moon comes to 
your Meridian from Noon to Midnight it is increaſe; but when from _ 
Midnight to Noon it is decreaſe, and then you muſt add x 5 tothe Moons -- 

( found by your Diviſion) and the whole will be the Age of the 


Age, (foun 
Moon required. | 

Example 1... | 2 
The Moon being on the Meridian at g of the Clock. at Nighe. (Ard by 
; conſequence in her increaſe. ) * 1 demand her Age ? 
SUMO - oe 88 RL tR 9. 

I Maliply it by un fon petit ing 

| The Produft . . . 135. : 
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—_ Quortent ſhoweth that the Moon is 11 Days 6 Hours Old; 
tor the remainer of the Diviſion being doubled, ſhows the Hours. 


Example” 2. 


The Moon being upon the Meridian at 6 of "the Clock in the Morning. 
( And by conſequence in her decreaſe.) I demand her Age ? 


EE. oY: LARS oo I 7 
I] Multiply it by IF 


— 


The Proof. 06; 


Which I.divide by 12. 112) co (54. 12h). 
6 I5 added -: | 
The Sum © TM Days, 12 Hours, 


For the Age of the Moon. . 


S. Why do.you Multiply the Hours by 15 ? / 

T. It is; to reduce thera into Degrees ; 5 an hour is equal to rs : 
degrees; for the Sun by his Diurnal-Motion (from Eaſt to Welt) maketh 

' 360 degrees in 24 hours, which is 15 degrees an hour. - 

S. Why doyou divide/it: by 12/2: 13 | | 

T. 1 divide it by 12 to reduce it into Days, (of the Moons Age,) for..: 
the Moon moves 12 degrees more than the. Sun in a Day,. (by her own 
proper Motion) and-therefore if you divide the degrees of her diftance . 
from the Sun, by 12,-you will reduce it into Days and hours Lunar,. as - 
in the precedent Example. p} F ; 

S.- Is:there-no other way to find the-Moons Age ?. : 

T. Yes, you may-alſo-find it by the Croſs-ſtaff, obſerving therewith, 
the diſtance between the Sun and the Moon, and the degrees being di- - 
vided by 12 will ſhow you the Moons. Age. 

You may alſo give a near gueſs at the Sun and Moons diſtance, by . 
the Sea-man's Compalbs; fetting.by.it the. Sun.and Moon , ;and allowing | R; 
11 degrees 15 minutes for every Point (of the Compaſs), contained be- - 3 

, tween them both: But this.way being not {a exact as the firſt, I ſhall ; £0 
not-recommentipte yen... --, eG. a | <4 

S. Can you not find the Moons Age by common Arithmetick ? 4 

T. Yes, it may be fotnd'out by the Rulefof Three; if you can tel 
how many hours the Moon comes later to the Meridian than the Sun ;. . 22%, on 
which-you may eaſily do. by a Dyal cr by the Watch, . or the Glaſſes run. ; "4 
fince Noon. _* | Example... 3 
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"The Principles 'of  - 


a7 


on, Example. 


eAdmit that I obſerve the X100n 0n the Meriatan y hou after the Sur, 
and would kyow the Age of the Moor * 


I make a Rule of Proportion,s and fay: If 24 give 30: What will 
$ hours give? 24) 150 (6 days, 6 hours. 5 ; 


6 150 


And1 find that they give 6 days and 6 hours for the Age of the Moon, 
as was required. | ef Ft 


S. Why did you ſay, if 24 give 30? | 
- T. Becauſe that from Change to Change we: reckon 30 days, (altho 
it wants ſome hours and minutes of it ) and everyday is of .24 hqurs ; 
and therefore to find how many days (Lunar)the 5 hours ſignifie you muſt 
Multiply 3o by 5, and divide the ProduCt by 24, and the Quotient 
will ſhow you the Age of the Moon, as in the precedent Example. 


. 
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P-R.O.P.-. VL, | 
' How to find the Cycle of the Sun, and Dominica Letter. 


S. TFHAT do you mean by the Cycleiof. the, Sun;?-.!, ro So 
| wW T. The Cycle Solar is a Revolution of 23 Years, which 
| being ended begins again at the Unit, becauſe the Dominical. 
Letter, is then in the ſame order that.it was at firſt. - 
S. How do.you find out the juſt number of the Cycle of the Sun ? 
T. I find it by adding g to the propoſed Year, and dividing it by. 
28, for the Remainder of the Diviſion-is the:Gycle of the Sun;- but. if 


. . 


there Temaineth nothing, the Cycle Solar will be 28... 
| = » Example, ” 78 | 
T deſire to kyow'the.Cycle of the Sr, . or the Year 16846; 5:48 of 
The Year propdlind”* 2, th 1 AR mat: rod, 
Add = + +. q 4 + © WOT Noo -Jo00 


——  —— 


The Sum 4. ». + + 1693 
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Which being divided by 28, _ 28) 1693 (60 
W _— "7 8 
There remndinieth- 13 for the Cycle of the .Sun_required:- | 


_S; Whiad wadthis'Gyele/inveiited-for 211, 1 fo 

T.. This: Gyck' was . invented, ; more to-find by it, the DorF#nicd or. 
Sunday Letter , than to ſhow:any; Change of the Suns Motions, 

S, What muſt 1:do to-find the Dominical Eetter ? 

T. To find'the Dominieal Eetter ;- yow muſt firſt be informed, that: 
theGyclecof the'Smm begins always ( with vs); at a Year Ziffexr ,--that is: 
fo ſay at tw6'Levrers ,-to wit, G F; and{o;on- counting; all the-Letters- 
backw#fd, as you will better underſtand by therfoilowing Table, which: 
at afy the: you! may.make' your {e}f;; or. atleaſt as :mucti of jt; a5;you. 
need ,- for” knowing/ the Dominical Letter :/, As for Example, If you 
would khow the SuZay (of Dominica}) Letter for the Year 2684; whoſe- 
Cycle Slay is/ 197 1: 526d | Coma nia 

You fmiwltfbegin'your Table as in- theMargin;;and :. Cycte.” . Sunday Ler;. 
you will-fia&thitrtie DominicaF Letter for the Year  —————- 


1684; 18 FanTE , -fince'the Cycle of the Hun is 13,4.,, 1. —-— GEF- 
had it beefh'niore3- you muſt have continued the Fa- 2: S665 © ol 
ble in the ſame order, and the laſt Number of the $3 ——— D- 
Cycle will ſhow you the Letter an{werable to it. 4 C 
$.  Why..do-yow hegin:to count the Cycle Solar 5 B As 

from- a Biſſext Year 4 and the Letters backward? _* 6 IF 5 
_F. lr isooly. to imitate the Ancient Romans whoſe' 7. — b 
Cnffomrit was”. 39 OA 21932040 lg —_— =. *E- 

S:. I there! no ways to find out the Deminical” g'——— D&@ 


Letter with'lef# rronble? 


of the, Left hand, thus: For the. Firf Year of the n= pals 

Cycle Solar, you-mieft ſay upon the 'end/of your fore Finger GratiwFiliue -- 
For the Second Year',, upon the middle Finger, Erernus: For the Third: 
uport the fourth Finger, Dez: For the Fourth Year upon the little Finger, .. 
Calum: Then beginning again at the fore Finger, ſay Bonis Adair, and: 
{ forth, untill the. Laff Numberof..the! Cycle: Solar, which then will: 
ſhew you the" Dominicab Letter ; provided you-do not, forget to count: 
always twoLetters uporvthe fore Finger 3: which-will ſhow you the Biſlext« 
Year, but_the other. Three-( Fingers), only the common. .. | 


B*R. Q#P7. 
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> pr oP. "vat 
How you ſhall find what Day of the Week the Month begins. 


S. OW fhall I find what Day-of the Week the Month begins? 
H T. To find what Day: of the Week the Month begins ,. you 
mult learn by heart this Latin verſe: | "OS 
Aſtra Dabit Dominus Gratisque eabit Egenos , 
: Gratia Chriſticole, Feret Rurea Dona Sjacti : | 
: (or any.12 Engiiſh-words that begins with the ſame Letters that theſe do 
which you muſt apply'to'the 12 Months of the. Year; Hs ,- for 
Januarpz Dabze, for Febmary ; Domines, for Parch;z -and ſo forth until 
December ; The firſt Letter of every word, ſheweth the Day of the 
Week on which the Month begins. ” For it is the Cuſtom to aſſign the 
Seven firſt Letters of the Alphabet, to the Days of the Week 3; and to 
begin January with the firſt Letter of it A, and fo to continue in Alpha- 
betical Order 'rill the laſt Day of the Year which ends with the Letter 
G, and- therefore knowing with what Letter the Month begins, it is . 
very eaſie to know on what Day of the'Week it is, for you need but 
_— from the Dominical Letter; as you will better underſtand by 
This | 
: | Example. + 
In the Year 1685 , the Dominical. Letter is'D. TI demand what 'Day 
©. of -the Week falls the'firſtof July ? © : iT; 


Anſmer.- Since Fly (by the precedent Rule) begins with the Letter G, 
and the Dominical Letter is D:-I ſay that Fuly begins. on. a Wedneſday , 
for from D to G in Alphabetical Order, ( as you. muſt, count it) there 
are\Three Letters ſignifying-the Third Day fromthe DNominical Letter, 

which can be-no 6other* than Wedzeſaay: As. ſaid.  RIIOes 
-'S. Are not theſe Sever Letters the ſame that ſerve for the Dominital 
Letter ? | f 19 t85Y .Þ 5 ro 4. 2 21h 

T. Yes, all the differenceT know, is that the Dominical Letter ſerveth 
for Sunday, and the ſix others for the-reff of the Week in Alphabetical 
Order, Contrary to the Order of Dominical Letters which are counted 
backward. | | ; 7 Os 

S. Do-they not differ alſo in Name ? * ed A nl 

T. Yes, for the Letter that ſerveth for S«#dsy is called the Dominjcal 
Letter ; but, thoſe that ſerve for: the reſt of the Week, are called Feria, 
becauſe of the Holy Days thar fall on them. 

S. Can you tell by theſe Ferial Letters, on what Day of the Week 
any other Day of the Month falleth ? 4: 

T. Yes, very cafily , for the ſame Day of the Week that the- Month 
begins, the B8rh. the 1th. the 22th. and the 29th. begins alſo. This be- 
ing, underſtood, it muſt needs be very eaſie to know it ; However I will By -. 
giveyou an '' Exanple, WM 
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: OD 252 Pcampte. Bake 
In the Tear 1685, I would kaow- on what Day of _ the Week, the 
- IH 24th. of July falls. | 


Anſwer. Since the 22th. of Ful falls on a Wedneſd (as I ſaid) as well 
2s the firft Day-6f the Month.  T he 24%. muſt needs fallon a Sarmraay., 
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PROP. IX. 
Flow to find the Moveable” Feaſts. 


S. HAT do you Call Moveable Feaſts ? | 
wW T. The Moveable Feaſts are thoſe that do not fall every 
Year on the ſame Day of the Month. As Eaſter Day, Roga- 
__ -._ tion Sunday, Aſceztion Day, Whit Sunday, and the like. | 
S. How ſhall I fndtheſe Moveable Feaſts? | 
T. «The way to find what Day of the Month®they fall on;"is very 
eaſie 3 the main or chief thing being only to know the Day of the. New 
Moon in February , for by it they are all known. - Shrove Sunday being 
always the next Sunday to the Change of the Moon.  Shrave Trweſday the 
next Tueſday. After Shrove Sunday ,  Quadragtſſima ( or the firſt Sunday 
in Lent ) is the next Sunday to Shrove T neſday. Exſter Day fix Weeks 
.next after Quadrageſſina. Regwfes Sungay five Weeks, or 35 Days, next 
after Eaſter. Aſcention, Day four Days next after Rogars $3 5 Whic 
Sunday ten Days next after A/cenrion Day. Trinity Sunday ſeven Days. 
next after Whit Smnday.” Corpus Chrifti four Days next after Trimty Sun- 
day. The firſt Sunday in Advent , 15 the fourth Sway before Chriſtmas.” 
Sepruageſſima is the-third Sunaay before Quadrageſſima,” or firit” Sunday 
in Lent. Quinquageſſima is the next Sunday before Quadrageſſima.” * Sexrn- 
geſſima is the next Sunday before Quinquageſſima. 
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How to find the Time of High-water inany\Aarbour. 


$. OW ſhall 1 find the Tina Ewll- "IF any Harbour? : 
 T. To find the true Fong nn (or —_ L. any 
A&..place, you muſt firſt find by the, following; Table of Tiges 
7 es Tit "not by Tour Experience ) what Moon 7; Io 2 Full- L in 
K, the Day of her Change or Full; for that being known, you may _ 
Og D e 


*<Yþ = "3. , 4 
wy” T 2" AY OR 
Fry © he ns 1 Os " £ Fn hg Le Trae eg 
; 47 3s By 7 IF OT OBO RIS > © LD REY 
yer \ , +. F 

- - Ha 


* = 5 
iy $ 1< <a 
> BER 
. ; ILY 
; : 
>. "x 
_ GEL 


Fo ; "Y 
EF ans wes L I 
a ', © FIG 7 


r$; 4 . The Pamaptes of I 


eaſe find the Time of Full-ſea at any other time: Only by Multiplying 
the Days of the Moons Age by 48, and dividing the ProduCt by 60, 
and adding to the Quotient and. reſt. of the Diviſigg the Haurs and 
Minutes for the Tide. | gh 


Example. . 


If on: ths Day of Chango or New: Moon , it 1s Full-ſta inthe Downs at 
1 Hour 30 Minutes, ( as the Table of Tides ſhometh) I demand what time 
it will be Full-ſta there when the Moon is 8 Days Old? _ 


Days of the Moons Age . . . . . . 8 
Multiply by in a 0x a8 
The Produdt . . . 384 


Which being divided by-60 , 60) 384 (6 hours 24 minnges, 
- oh 


gives 6h. 24 m. To which I add, 1h. 30.m. for the Tide on-the. Ray-of 
Change;and it makes 7.54 i. for the Time of Full-ſea required. | ©. 


FE+ WA do you 44lriply the Moons Age by 48., and Divide the Pro- 
.6of_ | | | 
:- =_ 4 Maltiply .it by 48 to. reduce it-into Minytes, becauſe:the Moon. | 
Tie abateth every Day 48-Minutes; and-1 divide it by. 60, .to-re- 
ce it into Hours, becayle 60 Minutes make an. Hour. j 
$. ;Is there no ſhorter. way to do it hy? | es 
T. Yes, for ſhortneſs you may Maltiply the Days of the Moons Age 
OE , 2nd divide the Produdt by 5, and adding for:the Tide , or. Day. 
ol ( » You ſhall have the Time of Full-ſeg required, but if it exceeds | 
12, .you-mult. Subtract the 12, and the Remainder ſhall. be the:time. 


High-water. 

If on the Day of Change it is Full-ſea at London at Three-of the Clock, ' 
1 would kzow what time it. will ye Full-ſgg there, the Moon being 12 
Days Old ? w, Foe GEL 

. 'Duys'of / the \Moans: Ape. 3 an, © 
Multiply by . . «. - + «+ 4 
Fi» "TheProdutt . S4 . 48 
"Which being divideUty's, 5) 48 (g hours. 36 mijnates. 


3 62-571 + 353: 
giveth 
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giveth 'g hours 36 minutes: To which I:add - 3 No: 
3 hoors for the Day of-Change. EVITE 
| | _ \ "The Sumis , ..; 124. 36m. 
' From which I Subtraſt. . . . . . . 12 00 
Remaineth 36 m. for the Time of High- - oo 36m. 
water required. Tok 


me S. Why &oyot Falthply by 4, and Piudde' rg NIE 
T. 4 MP by-4 , for 'to reduce the Days -of rhe'Mivans thre ite 


Moon , -whitch be rg pon iphed and Divided as before , 'will:ſhow- ye 
the ge of rhe Morn, K when ſhe comes to the South-: Toarjarir 
you _ for the Tide or Change , the Sum will be the Time-of Fulbfen 
r - Cy: | 
"Bat take Notice, that in Rivers this Rule faileth of ſome Minutes, "a 
al chiefly about the. latter end of the firſt and third quarter , and the be- , -— 
inning of the ſecond and fourth , about which time it is High-water WE 
MW. oofher than the Rule ſhoweth ( becauſe of the weakneſs of the Tide at 4s 
* that Time, and the length of the River) and therefore when you will 7 
find the Time of Highewater at Zordor, or the 1iF* place, a good way 
from the Sea. Do not fail to. $5 nie of this! Yable,--which ſhows 
what you muſt SubtraCt from the Time found/by the Precedent Rulez 
and the Remainder will be the Time of High-water 
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The Moon beltiz, 6, DaysOld, 1 find by the Rule that it is High-viater 
at London, at. 7 of the Clock, 48 Minutes/paſt : But my Table ſhox 
hat hmuſt Subtraft 45 Minutes from;it; the Remainder 7 Hours 3 


6. Tutes, is the true Time'of Hi IT 2 


CY - 


as high as the:Equinpxial or Equator is (tous,or) above our Horizon, as 
k'ſ 2 1 bet: -4 e's -wis: ICE. L 7 thi Fig: "E 4 ea CESNIEG (4 = 


20 3% Y iTThe Prondiples of \. 
S, What is the meaning of the Moons making Full-ſea in an Harbour? 


T. The meaning is, that the Moon 1is'then come to that: Rumb- (or - 
Point of-the Compaſs) which agrees with the hour of the Day ,. or trye © 
Time'of : Full-ſea (in that place) when ſhe is either in her Change or 
Full. ' | : | | 

S. Do you mean the Rumb that the Horizontal or erdinary Sea, Com- 
paſs fhoweth? Sn ir rt 7 

T. No, I mean a Compaſs Equinoxial or Parallel to the Equator, and 
therefore when we ſay that a North-eaſft, and South-weſt.Moon,. maketh 
a Full-ſea at 3 of the Clock in an Harbow , we mean that when the Moon 
is come where the Sun is at 3 of the Clock, it will then be Full-ſea there; - 
for it-is the hours Circle which determineth the Time of Full-ſea, and 
not the Azimuth as a great many think. tet dong 

S. _ do you- mean-by an Equinoxial Compaſs or Parallel to the 

T. I meana Compaſs by which one may know exattly the Hours, whoſe 
Pin, and Point of the ſocket, points to the Pole , and moves as it were 
the Axletree of the World :, Therefore the South, art of it muſt be raiſed 


— STE ERP... . wel ACE 4 


b4 "2-4; =. *S, 1 
» — \ oo - 
- 


uw" _ Bw aw pu 


\ 


"7 "3 ew '7 v7 $208 


6 i AK 55 62.5 x Ce fo I Vt » , : - S % 
+, tt I ens Om, 1 398 We. Rona > er Ce Q . 7 
% ESR» Fo EVE >, (ORIES ob. n RET 84S 
CT Wn BP Ra % ' 
f b [ 
. T 
. & 


IV 4 Ah ts ets ata 


"N 4 71G FFT N. Mukion's 2% 


Bowl 


—_— — At «ns. 


—— 
ES ee... I —— ww  - . > 


S. Why do moſt Pilots og for. the Sun and Moon | by the Hiplagatal 
or ordinary Compaſs, ſince there is an-erronr ? 

T. *Tis becaufe it isa-Cuſtom amongſt them, not only to expreſs by it 
how things bear from them, but alſo the-hours of theday, by allowing three - 
quarters of an hour or 45,Minutes to every Rumbor Paint of the Compaſs, 
(which are.in all 32) and therefore ſince the Moor paſſe&th'through them 
all in 24 hours, you muſt alſo learn what every Rumb or Point yields, 
ſince it muſt be added to. the Daysof the ag! to find hn Time 
of High-water.” a 

S. -Is it true, that the North and Seuth vield 12 hours? Yr 

T. Yes; and they are the only Rumbs that ſhow the r7xe hours of the Day) 
by the Horizontal Compaſs : However I-deſirelyoi to learn. well by Art: 
the following Table. '- Since you-cannot well put'a: __ into an Harbour: 


without i it , "as the General Tables of T ides are: made.” F- / 
H. 2, 
North by Eaf Sourh by Weſt, Ho" 3 6 WIGS ne o|45 
North North 'Eafs and South South Weſt ; -or1 5 (((u. _ | 1 þ-39. 
North Eaſt by North and South Weſt by South, or ; 2 | 25 
North Eaſt and SouthWeſt, or, . . ne OW 3-] 00 
North Eaſt by Eafhand: Santh:Weſt b Weſt, 0» bw” 3145 
Eaft North Eaſt and Weſt SouthWeft, or . . . . . | 4 | 30 
Eaff by North and We by South , CE ER. 5 [25 
Eaft and Weſt- 4 ae 4 6 | 06 
Eaſt by Sout ood ! Weſ by North 6 | 45: 
Eaſt Sonth:Eaft and Biel North Weſt W7k 7.1 30 
South Eaft by Eaft and North Weſt by Weſt 8 | 25 
South Eaſt and North We EE 9 | 09 
South Eaſt by South and orth Weſ by Se. £ 9 | 45 
South South Eaſt and North North WR +» » ». [16130 
South by Ea ad Nb We bn 6. oy. o,  EENS. 
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ca 


_ tac þ pretty well this Table, but how: AY make uſe. 
it-7 p [4-30 

T. You muſt make uſe of it thus: Suppoſe you. ak the Table of - 
Tides 6r Expevience that ia Norrh Norrb Eaſt and-Sourk:Sourb Weſt!Moon - 
makes Full-ſea in the Downs, a place: where. yous would: know. the:true- 
Tlie of Pull:fea When'the\Moon:is 10 Days:Old.-::You muſt firſt reduce 
the 10 Days of-the Moon into-Hoyrs as: you have: been; taught;;: and 
you will find it to be 8 Hours, 'to which' adding 1 Hot 30 Minutes. 
that the North North Eaſt and Sonth South Weſt yields (asthe Table ſhows. 
you) corp ones 9; g Hours 30 Minutes for the Tings « Full-ſea required. . | 


S 
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ory 


© The Printifles of 


mother Example, | 


If « North Eaf nd Sou Wt Moon onke1% Fl-ſoxar Leteton-Bridge 
What Time will it be Full-ſea there when the 00h ie 22 Days Old? 


Becauſe the Moon decreaſes 1 count only the Days from her: Full, 
which I find to be 7, for-15 and 7 makes 22; theſe 7 Days I' reduce 
into Time , or Hours and Minutes, by Multiplying them by .48;, and 
dividing by 69, or cle Molplying By 4 and dividing by .5, andthe 
Quotient and reft of the-Diviſion will ſhow that theſe 5 Days, {changed 
into Time) .give 5 Hours 36 Minates,;:;to which Iadd-3. Hours for 2 
North Eaſt and South Weſt Moon; !(as the Table ſhoweth 3) andthe Time 
of Full-ſea at London will be by the Rule at 8 Hours 36 Minutes when 
the Moon is 22 Days Old: But becayſe it is a good way from the Sea, 
I miſt Sudtratt-an-Hour from it, as before taught; and the Remaining 
7 Howrs 36 Minites will be the true Time'of -High-water. | 


© 7 Days — bans} | 
ar =. 3 Hoursfor-Nowb Ef, Kc. 


Produc 2S 0 "FH 
| | '8 Hours 36 Minutes. 
Subtrat.. 

| <Anochtr Example. | 

If a Suuth Sonth Eaſt and North North Waft Moon, wikgs Pull-fea ir Worth 
Yarmouth Road, What time will it be_Full-ſea there wbee the Joon in * 

her Change or Full ? . | | TA Go 


Sirice the SourlSouth Exft and North: North Weſt Rumb,yields. 10 Hours 
30 Minntes,-I ſay that at 10 Hours 30 Minntes it will be Full-ſea in North 


. - 8, \Doth mot 'the Sea-flow more by -one Peint-of-the:Compads, inithe 
Spring Tides than im the: Neap Tides? : in oh 6 NT radkemr + 


T." Yes, inHarbours in Rivers that haveauydddraugh 
diftante:fromthe'Sea, 'ns Graveſend Lindayy orabe like. 1} 1 <1 
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The Hear: " Full-ſes,, and, Age of: the Moon, being known : 
baw to. find uk any time es Morn makes a Fall.ſes 
in ay Haba... 1 


OW ſhall I find by the Age of the Moon and Hour of Full ſea, 
what Aon makes a F «fe in an Harbour ? 

| PT, ER 4. what Moon makes a Full-ſea in an Harbour” vor 

reduce the Days of the Moon into Hours (as.you 

been range) hich Hom muſt he Subtracted from the biour; off FullYea, 

and the 'Remaiyder will how you what Moon makes: Euli-fea there , 

(when the'is' in her Change or Full } as /you-wull 'botwor (pag 
this Example. 


e 


Suppoſe I be in an Harbour where it is-Full-ſea at 10 of the EY and the 
Moos is '5 Days Old, 4 How xt 1 roeects "whe Mien Ae FI Ry Au in 
that pad JT 

Trl als a4 deg" WT xd 
To know it, L, Moleply the 5 Days of the - li by. 4b OY it FIT 

20, Which-di by '5 (to. xeduce it into Time ) gives 4 4 kpat 

cubtradtedfrom 10-the blonrs; of: FAll-tea ahery hain racy ang 

therefore 4 kaow that an Exit vs NE he 
they being uhtRhumbsrthav y : | - 
yet 9 earag yr op Dorm ar om ule ; 

of Hed! i! IP ; 4 
-T, When that meats wel you m vey tours to Joan 0! oY 

ſea. and A tro shoDejs of ey erm Ros | 
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19 5 791k wr fl Axa. ni5 is : hot 

Suppoſe I am in a a Road bers 6 ie is "Full- fog at t balf an Bed. mY piuor of SN 
Clock, and the Moon is 5 Days O!d, and I would kyow what Moon makgs. 
a Full- -ſea in that place? * 


WR - do it, I muſt me convert the 5 Days of the Moon into Hours , 
L- Molti | and it makes 20, which divided by. 5. gives 
4 : "I his Ss LED] REL 14 Hours 30 Minutes (for * Hons 35MHtimares: 
the Time of Full-ſea being leſs than 4, 1 add 12 Hours to it). there 
Yemains 10 Hours 30 Minutes; then 1 call to mind what Rhumb yields 
10 Hours 30 Minutes, and I find it to be a Soxth South Eaſt and North. 
North Weft : Therefore I conclude that a North North Eaſt and. South: 
© South Weſt Moon makes a Full-ſea in that Road, as. was required. 


PROP: * 


The Printifles of 


coker Eo, 


If a North Eaſt and Sourk Welt Moon ones Full ſew 
What Time will it be Full-ſea there when the ooh is 22 Day-Oltr ? 


Betauſe the Moon decreaſes I count only the Days from her Full, 
which I find to be 7, for-15 and - makes 22; theſe 7 Days: I'reduce 
into Time , or Hours and Mimites, by Multiplying them by 48, and 
dividing by 69, or cle dolopiping by 4 and dividing by 5, andthe 
Quotient and reſt of the-Diviſion will ſhow that thefe 5 Days (changed 
into Time) .give 5 Hours 36 Minutes, to which add:3, Howes: 2 
North Eaſt and South Weft:Moon; !(as the Table ſhoweth 3) and mc 
of Full-ſea at London will be by the Rule at 8 Hours 36 Mir when 
the Moon is 22 Days Old : But becayſe it is a good way from the Sea, 
I miſt Sudtratt-an-Hour from it, as before taught; and che Remaining 
-7 Hours 36 Minutes aint Here of -f water. 


fn 
By: 4- fu. 5) 28: { 5Hoars 96 Minutes | | 
Produc 2S 2 Hours for Newb of, Gec. 
8 "Hours Jo NG 
Subtract... | 
* 7 Hours 36. __ 
eMnothtr Example. 


If 4 Sauth Sonth Eaſt ahd North North Waft Moon , » wnikgs Pulſe br'Worrb 


Yarmouth Road, What time will it be Me: "here bow the own i in * 


ber Change or Full; ? 


Since the Sourh South Exft ah North: North Waft Rumb,yields. 20 Hours 
30 Minutes,I ſay that at 10 Hours 30 Minntesit will be Full-ſea in North | 
Yarmouth Road 'as was required. 5 

-S. \Doth not the Sea-flow more by nc Paint-vf-che Compaſs inithe 
Spring Tides than mthe'Neep Fides?'  : 7 

T." Yes, inHarbours in Ravers that have auy-iadranght,8 
diſtance:fronmrthe'Sea,: a5 6v6ke like, 
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The Howe of Full-ſes,, and . Age of- the Moon. being known x 
bay to. find qu, ak; ay time ht, Ga makes 4 Fall.ſes 
i ay Haven. 


OW ſhall | find by the Ave of the EE and Hour of Full:ſea, 
man Moon raakes a Full-ſea i in an Harbour ? 

Ka 4. what Moon makes a Full-ſea in an Harbour, von 

reduce the Days of the Moon into Hours (asyou 

been tau aohe) et Hhovks mult be Subtracted from the Hour: of FullSea, 

and the Remainder will how you what Moon makes: a Eulis{ea there , 

(when the'is in her Change or Full ) as you-.will bottor prog 
* this Example. 


Suppoſe I be in an Harbour where it-is\Full-ſea at 10 of the RY and the 
Moon is 5 Days Of How "FA. I oy Og —_ ow i A ay I _ 


that pu , 


[1 
a HQ As þ{ 


20, which Ces by: 5d. xeduce | it into Tame } gI8ES 4 

SabrraGted from 10.the Hoprs; of: Fall:fea there: 3694195, & Fours, . 

therefore 4 laow that mo Eaiband-Welh Mopn,ma ;@HY 

they beinguh&Rhumbsthatygield 6 Hours 4 pn 
Aoeranb{ids wixarke How01-7j Gree ; 

of +16 danse {4-1is «£ 


-7, When that ORs you muſt add. 4; (ours). the TY 
ſea, and popu fron, @shoDejs ob ts. Magn FO rk Hours = 
a ey HET THEY 

0997 wt a1 Axgplloir ni + robo rnrO C130 
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Suppoſe I] am Hera a Road Shets i ie is Bull ſea at half an fo wo hi wo- of doo 


Clock., and the Moon is 5 Days Oid, and ] would kyow what Aoon makes. 
a Full- -ſea in that place ? © 


To do it, I muſt ſt convert the .5 Days of the Moon into Hours, 


therefore I- Myltipl and it makes 20, which divided by. 5; gives 
4: This "Subtradted aL 14 Hours 30 Minutes (for z Homsyoktimres: 
the Time of Full-ſea being leſs than 4, 1 add 12 Hours to it). there 


Yemains 10 Hours 30 Minutes; then 1 call to mind what Rhumb yields 


10 Hours 30 Minutes, and I find it to be a Soxth- South Eaſt and North. 


North Weft : Therefore I conclude that a North North Eaſt and South: 
£6uth Weſt Moon makes a Full-ſea in that Road, as- was required. 
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Knowing what FOE makes. ; a Full. ſea in_an Harbour - and 

" \the Hour of Hi h-watty,, bow to finil ont the As e'of -the- 
Moon. ( Provided Conn know On it be befir or after * 
- Mbe: Full). __ 


OU muſt Subtratt the Hours-of Full-ſca when the Mopn is. - 
Y her Change or Full, fron the Hour of 'High-watex.., ind 
: Remainder will-be the Hours of the Moon, ; which being vg 
. verted into Days will ſhow you the Moons Age jn,her 'increaſe,, 
axliyod! are to remember to add 12 to the Hour.of High-water'or Full- 
ſea, (as you did before) when you cannot SUberacy without it. 


Ex ample. 


Sapſeln am in an Harbour South Eaſt and North Web, and that i it es 7 Fl-ſe 
at 5 of the Clock, ( the Moon in her weapſe) would kyow 'the Moons Age ? 


Firſt I call to nil that a South Eaſt nd North Weſt Moon yields * 
g Hours, which I muſt Subtra& from"5 Hours the Time of Full-ſea, 
but becauſe I cannot, T'add 12-(Hours) more toit which-makes 17, from 
which I SubtraCt:'9, and there remains 8 Hours, which I Multiply by yg , 
(toreduce it into fifth' parts of an Honor) comes: 409 which I divide by 4 , 
(to reduce it into Days of the Moon) comes 10, which ſhoweth that the 
Moog'is 16 Days Old, as was required. | 

S.” What muſt I do when the Moon decreaſeth? + > 

T. You muſt do as before,only you muſt add 15 Days more to the b_ : 
of the Moon, and therefore in ſtead of '10 Days in the foregoing Example | 
ihe ſhould have been 25 Days Old, if ſhe had aerragn'd wy 


v7 


, " - 4 a. Caf * x k z p 
an MT... & PF iw £16 pf a Zh? rf : k ſ f 
4 « a - 


Pr” -S 4 £&þ& «an $54 ; . , 4 . " Tax | ” , c 4 £1 ay 4 - 
_— 3& * By 0 8 4 3 - —-4 4 o 4 # C4 4 _ 4. C C 1HOH 4 i : # | L : - . - \ 
a —_— > , 4 - :, _—_ - a 4 ? 


8. 13 11 18 3 F 
"x » 253 


£ [ RIO 
J% s > S s x B4d + 
, '® Vn hs SY or b, f; - « 
RO 246 EO ES I Io Ss or RT # <0 F748 - 6% _— 
: 9 52 1 AdSS 34s» 4 4 hy % Rets . FLY 
ESSE eo ES IE IT BEES abs, - *» W754 s : 
4 DI ws af SN - % 
be 2 RAC tc 
* «4 
_ . 


— ke. , 4 : : G a -—_ 2 
$254 bins SF - Fai Af and bd ee & 4nd Se CNTR te 1 Be 3 Saad th NES EE RR . 
; cn bs . hs De IE: EE I oe <7 So AE et Bo ks A a I i RE ” Fn 88 £5 <0 
of FE. x "> - tb #59 46 -4 a £5 = BILE So og wo? (48 by *£ by *.l.. =o by WOT Is __ Sy s - —_— 
C c add bo $74 tree aca 4 nd the) * « > 2 = 
bl bs os - 5 « 


_—_ 


Booxk _ NAVIGATION 
4 TABLE of Tides, ſhowing What Moon makes a Full. ſea 
on the Coaſts and Harbours of England, Scotland, Ire- 
land, France, Spain, Portwgal, Holland, Flanders , 

_ and other Places. | VER: G7 | 


Y 
— 


North and South, or 12 Hours. 


Deen | Setting of the 
O At the North Foreland ; on Beachy Shore; at | Tides upor 
I 48] Orfordneſs; at Dover Peer; at the Shooe, Light, |the- ſame” 
2 36| and Kentiſh Knock ; Spits, anda long the Swin ; | Pozzr. + 
3/18 2124 half Tideat Newport; half Tide at Portſmouth, 
419 312 and the Iſle of Wight; in the Sleeve between |From the + 
5/20] 4/00] Uſhant and Silly; 'in the Road of Gibralter z on |Neſs to Bo- 
6 

7 

8 

9 


21 4/48] the Coaſt of Flanders; at the Jutland Iſlands, |leign. 
5/36| before the hever, Eider, and Elve on the Coaſt of | 
6|24| Holland 3 in the Condado; before Enchuyſen , 
711 2] Horn, and Urckz Dunkirk; at Bolem and Grave- 
10[25| $ by ling ; before Gherbrough, and the Race of Blan- 
Q 
9 
IO 


11126] 8148] quet;z at Bosford Laplandie ; deſired Port. in 
12[27] 9136] Amerique Auſtralis; and-from Cape Quentin to 
13|28[10[24 Bojador in Barbary. | ; 
14 29] 1112 

1 5j30{12/00 | | 


' North by Eaſt and South by Weſt, or 45 Minutes. 
H.M | FA 46 | Settingof the 
At Rocheſter and Maldon; at Garnſey,thwart| 7;des wpor 
1 of Beachy in the Offing ; at Winchelſey, within|:the ſame 
+ | the Maes; within Terveer ; in the Chamber of| Pojnr: . 
g|Rie; Welt-end of the Nower; at Fluſhing ; 
North Caen. — 


From Bo- _ 
leign to the 
Some; from 
Staples to 

1Boleign. 
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Nerth North Eaft and South South Weſt, or x Hour 30 Minutes. 
Ry | Serring of he 
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30 


Before the River of Thames; thwartof Don- | 
gineſs; from the Weſt end of Wight ; without 
Calice and Blackneſs; in Bluet z before. South 
Yarmouth,in the Road of the Downs ; before the 
Fenin the Channel ; at Berwick; before the Maes 
and Goree ; beforeTerveer ; theWelilings, on the 
Coaſt of Zealand ;, at Horn, Edam. and before 


Camfer, at Army, Ramkins, and Camfere ;, at | 


Bell Ile, under holy Ifland, Tinmouth, Graveſ- 


end ; and at Corpus Chriſti Point ;, on the Coaſt | 


of Fiamarchie ; Motzoren and Iſland Cadenox ; 
and from the Straits to. Cape Quintin. 


TY” TE 


Tides *upor 


Poznt. 


FromCalice- 
to Boleign.. 
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North Eaſt by North and South Weſt by Soath, or 2:Hours 15, Mim:.' , 


1H. 
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Before the Maes ; before: the Weilings ; 
St. Andrews ; Denby ; without Funtnay ;.'and 
without Bluet : . Cape Caribbe in America -Au- 
ſtralis. (Or South Amerique.)- © oY 


Sarring of the 
Tides upon, . 
the ſame. © 
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BetweenCa. | 
lice and Do- 
ver : .Fronm:. 


- Dunkirk tq- 


From: Sta-. / 
ples to: Fe-- 
ram: From: 
Dartmouth-. - 


On 
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: North Eaſt and South W, eſt, or 3 Hours oo Minutes. 


Days. H.,M | At London, Amſterdam, Roterdam, Dort, | Serringof the 
15} 3100 Zerickzee ; .before New Caſtle; without 'the | Tides upore 
16/. 3/48] Banks of Flanders between Calice and Dover; in |rhe {ame 
[7 
I 
19 


3 _ 

4[56] Robin Hoods Bay ; before the Tees and Hartle-| Pozxr. 
5/24| pool, before Conquet, the Pens, Groy, Armen- 
611 2| tiers, Uſe, Killiars, Porthus ; the. River Bour- 
F 
7 
8 


From Cape 
de Hague to 
Alderney , 

{throughthe 


oo] deaux; the South Coaſt of Britain, Gaſcoin, and 
Poitou ; the Coaſt of Biſcai,. Galicia, Portugal, 
36|-and Spain before the River of Nants, and before r f Al 
23] 924] the Bay of Tinmouth; North Cape, from the | 7905 of 2 
2410+ 2] Race to the Pole head ; Quarter. Tide at Flam- unity Bo 
10[25{1 i]coſbrough head 3 on the Weſt Coaſt of Ireland, at ; wg = 
11/26 1 1/48! Boekneſs and Orknefs, in Shotland and Fair Iſle; & - : 
12/27 12[36|the Iſland Cogenand theRivers Mouth of Pecora;|- p21 MI | 
13/28 1]24| Cape Sparter,Cape Cruel,Cape Cantin,and Cape Ord - - 
14/29! 2[12: Matas,and Roxo,Black Cape, and from the Equa- "pond Yau 
| 75/30} 300; tor to the Cape of good Hope in Afrique z at | *** - 
| Tenerif in the Canary Iſlands; and the wi 
of Chily in America Auſtralis. 


North Eaft by Eaſt and South Weſt by Weſt, or 3 Hours 4.5 Minutes. 


GO 


h__ 


DICER... - £2 | Settingof the 
of15]-3'45] Between Dover and Calice; at the Maes; at | Tides upon 
1116] 433] Roven, Silly ; before St. Matthews Point; at |the ſame . 
5'21|Breſt ; in the Sound; between Uſhant and the | Poizr. 
3$[18] 6/09] Main; before the Baſs, at St. Martin, before | 
4119] 6157|Rochell, before Brouage, the River of Bourde- | FromStruy- 
_ Flſ2of 714.5] aux within the Haven; on the Coaſt of Spain, | faert: to 
6 
7 


33] Portugal, Gaficia z the South ſide of Britain , | Deep; from 
121] Gaſcoin, and the Weſt Coaſt of Ireland; at | the * Lizard 


: og Huntcliffoot ; balf Tide at Flambrough head ; | to theStart; 
liffo de at Flambroug 

g9'24|icſ5 [quarter Tide betweeh it and Bridlington Bay. |from Cape 

j : Co edt? |Cleer unto 

- 1126/12/33 ; | Londey. 
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Eaft North Ef and W of South Weſt, or 4 Hours Jo FENG 


2142 


_— 


In all the South Coaſt of Ireland, as Cape 
Cleer, Baltimore, King Sale, Corke, Youghhall, 
Waterford, Dungarvan, within Mounts Bay; 
in the Sea of W3les and Severn; in Falmouth, 
in Mouſe hole, Sept Iſles; without the Haven 
in the Broad Sound s without the Fourn ; at the 
Bay within Uſhant ; ; In the Bree Sound and 
Vourd -the Gleſts of Texel, Bloy, and $S. Met- 
thews, and at Calicein the Creek; before Hum- 
ber, F anrough, Scarbrough, and Abberwark. 


Setting of the 
Tj rngof 
the ſame. 
Pognr. 


From Oſft- 
endtoS.Ca- 
teline; from - 
Berchfleur 
to Struy- 
ſart ; o the 


Breſound ;- 


out and in; from Cape Cleer to the Iſle af Salteas ; between 
' Londy and the Holms unto Briſtol, from Silly tothe Lands end 
54 ' of England z from the Start to Portland. 


zO1j_. 


Eaft by North and ah eſt by ws or 5 Fnevs I 5 Minutes. 


Af 


I2 


In all the Havens on the South Coaft of Ireland, 
and inthe Bay ofCarnarvan ; in Milford, Ramſey, 


Serring of the 
Tides wpon - 


Falmouth, Foy and Torbay; Plymouth, Dart-|Foivr. 


month z between Silly and the Lizard ; in Wales; 


| chwartof Londy, beforeLin ; 2t the Mouth of | 
Severn; at the Spurn, New Caſtle, and Humber ; 
tat Moonles and Caldy ; 
[22]: o[51] Equator 15 Minutes Jeſs. | Fe 


from oor Raxo to the. 4 


to Cape Cleer ; from Silly to the Tm, | Ha Fo 
1/15] Wight ; from Wight to Beacbhy. 
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'. " Eaft and. Weſt, or 6 Hours 00 Minutes. 


Days. H.. RE | Setting of the 
o15| 609 At Hull, Welis, Weymouth, Londy, and the] Tides upon 
1161.6 48 Holms ; at Briſto], Waterford, and Abermorick ;|the ſame 

7,36| before Bremen, Tellel, and Hamburg} at Saint | Pojnr. 
8/24 Mallows, St. Powls in the Haven; at Blackney, |— 
[ | on 2| andConcallo;before Bourdeaux ; without Uſhant, |From the 
! ojco and Silly in the Channel , at Lin half Tide ; at |Caskets to 
| 0.48 Archangel and Entry of Divina ; at Kebeck in|Berchfleur ; 
1 13 6; Canada , and at the River-mouth of the Ama-|from the 
12j24) Zones in Amerique Auſtralis. (If you add 15 |Landfendof 
'1112) Minutes more.) England to 
2/00] ' the Lizard. 


—_——_c. 
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6/45] At Weymonth Key, and Briſtol Key'z between! 
7.33] Foy ard Falmouth in the Channel; before St.Nj-] 

| cholas and/Podeſemske, in Ruſfliaz Foulnels; at 
og| Garnfey half Tide, q 
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The Principles of. ET 


Eaft South Eaft and Weſt North Weft, or 7 Honrs 30 Minates. 


Setting of the 
pe hou 
the ſame * 
Point. - 


H.M 
7130 
$, 8 
9.06 


We 


Days. 
-O'15| 
IC 
17 
16] 
'9 
2C 
2; 
2 2] 
2 3; 
24 
1-5 
126 


Thwart-of Plymonth, and of the Start, in the 
Channel; at the Lizard by the Laid; between 
Mouſe hole and Falmouth ; in the Offing ; in the 
midſt of the Channel; art the Nefs by Wierin- 
10/42] ghen; in the Road of the Texel ; at theentrance 
51 of the Emes, or the River of Emden; before 
i 2118] the Coaſt of Frizland and the Fly ; Milford 

1j.6' Haven, at Cape Cieer; Florida, in Amerique'z 

54 and at the lile Kilden. 

-*: rae | 

30 

18 
06, 


From the 
ack toS.Ma- 
loesz; from 
Berchfleur 

' [toSeynhead, 
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© wu en ow urn'im 
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4 
5 
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£42 | 
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I: 


South Eaſt by Eaſt and North Weſt by Weſt, 8 Hours 15 Minutes. 
Far, x dag = 


414.27 


ol >: | without the Caskets in.the Channel.;- between 
gs. |theWightand Beachy Hy the Shore, without the 
Fly;-to the Weiwardof the Foreland,.an Saint | 


1 5|Machnels Caſtle; Dublin and Lambey; and Cape 


| Thwart of the Ifland Wight in the Channel, 


Magnes Sound 3 Yarmouth ; at -St. 'Hellens. ; 


- 


Tides npon- 
the ſame_ 
Point, _ 
:Garnſey in 


the Fair - 
way ;, with- - 
'out the | 
Seven © 

| Ilands. 


St. Mary; Cape Sera Lione in Afrique 


S) 
Minutes more. 


Booxl, NAVIGATION. 
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South a den North Weſt, or 6 Hours oo Minutes... 


Days. 
O't5 
* Tj16 


2117]! 


3118 


. 4119] 


Fi2O 
6[21 
7122 
8:23 
9124 
io]25 
I 1126 
F2[27 
13128 


14/29] 8 


15132 £ 


| Serting of the 


7 At the Race X Portland ; at the Eaft end of} Tides upox. 
48. Wight ; between Garnſey and the.Caskets; with-]the ſame 
J; inthe Seyn zbefore Cromer, Winterton,and Yar-| Point. 
1124, mouth ;. Friez and-Wieringer flat ; onthe Coaſt | 
2, of Friezland; before the Faftern and Weſftern| Between 
oo Emes; before the Fly and Scholhalgh ; at Eg-| Morlaix 
48 mont andHarlemof Baſs; before the Caskets and fand the” 
36, Garnſey ; ; at Orkney, Dumbarz and Kildnie, atf Treacle 
24 Seven Clifts and fair [ſles; at Home-head, and] Pots ;. in- 
12 'thwart of Plymouth and "Dartmouth ; Iſte -of {the Bay os 
50! Man and Cateneſs; and threeRivers in Canada. Benuyt.. 


18 (or North Amerique.) 


— 
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South Eaſt by South and North W eſtby North,or 2 Hours 45 DDnutess. 


Setting of the: © 


Thwart! of” Leyſtaf withont'the-Banks; - the'} Tides xpor 


33] Necdles at the Ifle of Wight, in the Channet [rhe «ſame: 
r7111[2 1] thwart of Wight, the Caskets, thwart of Garn- | Pojrr... 


ſcy inthe Channel; at Leyſtaff; Chamherneſs; 


19 r: $7 Dunnoſe, Tergou, Orfordneſs, and Lins, : BeforeCon-- 


caloand Ifle- 
 Tof &. Mi=- 


45] 2nd'at Cape Blanc in Afrique. 
: _ [chael. 
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The Principles of 
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South South Eaft and North North Weſt,or 1 o Hours 3 o Minutes, 


Days, 


QI 


'Hd.M 


In North Yarmouth and Leyſtaff Road; at 
St. Hellens and the:Cows; at Orfordneſs , ant 


6| Harwich without the Banks ; before the River 


of Thames z between the Ifle of Wight and the 
Main ; -at Bulleyn, Deep, and Seynhead, in the 
Foſle of Caen; at Struyſart, and all the Coaſt 
of Normandy and Picardy, Calice Road, in the 


| Frith; at Leyſtaff, quarter Tide; Harwich, 
| Dover and the South Foreland; in.the Downs, | 


and .Chamberneſs Road, between Orford and 


: Orwel Waves at Senegal. 


Serring of wy 
Ti | 


d | che. ſame 


Point. 


FromBerch- | 
fleur to Al- 


— 


South by-Eaſft and North by W, ef, or 11 Hours 15 Minute 


fore the Haven of Caen, - at Cows and Orford- 
neſs within the Sands; Fair1ſle Roads, Harwich 
within; between Cripple-Sand and the Cryel ; 
between tht Naze und? Warehead of Lower; in 


5/the Chamber and Gore end; before Margate, 


and in the Frith. 


| TIT Serting of the | 
At Hampton, Portſmouth, and Dunnoſe z be-| Tides, | 


the ſame © 
Point. 


From aint 
BakeOvens;” ; 
from Font-: 
Nay to Saint ' 
Matthews's _ 
Pole. <=: 


Go x 
\ i. 
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y Fix 
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1 would kyow what Moon makgs a Full-ſea in the Downs , and at what 
| Hour it conttth 40 - ſari Poine of Be Compaſs ? 


1T60-#0v'thie OWNS; HR bh iFUtder HE Pitte of Norrh-10an4h Zap, 4 
and South South Weſty:by which I:know that atithe Full and Change the FI 44 
Moon cometh to'that Point of the Compaſs at 1 Hour 30 Minutes, and | q 
that it-is then Full-learinthat Road.0 25- WAS required "| ' 3 HP" 


Gl | as Fen dal 3; ITOY, N50 M13 A382 { 01 Lliotrt 
1232030. fl Wo A. - varhe comes + Ho 2001 IND 
% q 9113 ED * 11524 na 90121} _ AS 
y teat vrne jo evil be Full-ſea i in North Yarmonth Road, 
! wRaHrb® Poor bo 9 Days Ole Old? A.- 
Y OA Rt, L 09Y72 $03 10 TEA 
+b bouky for=Noth Vormourck AY "and find. ir maths the Title _.-- - 4 
Smurly Shak Eft) dindobad{ North Weſt, and becauſe the Moon is g Days | 
Olt -FilookinthefirfÞColumn of that page for 9 , and right . Aon 2. 
ibn the thirdiand fourth 'Colu ifs * hw, x 
þ. mg rel :Faltsfea tin Nor Ykrmouth R n the Moon is g Days #: 
, 3 ag: [nequirediio'! $ 92015 + 
Te 0. 1d "7 16A LPdaapleo llc 157 96G Hiw ti brct e fTA 
i 3's 7% þ 1-100 has « [89] 1499N0gc) vis 113 Joa 365d e 23! DSC<5 '2i Yar iT 
T wonld \hnounaehier Din 76 FW Ho lira 
*1 Ni! UA nut fog is 20 Day Old? 


[> % 191139 112 OJ LINGDS 
F tft nifder theTTitle of Eaſt by North, ant 
M00 took tnTt{eTecond” 
p g9 and right agaipſt- it in the third and "4 
MinutesFor the Time of Full-ſea in 4 
is 20 Days Old, as was required. | _ 
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SERVING. 


For the Conſtrudtion « of the Fi gures., 
contain'd in the ling Books. 
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PROBLEM 'E. 


A Right-Line being given, how-to. draw anpher RightLine: 
. Parallel to it from. 6: Paint given, 


HE Line givers B Canto which it vrequredtodrey anbther* | 
Parallel to it at A; firſt open your Compaſs, and fu 
one. Foot. of it onthe Point: gives at A, with the other, de- 
_ ſcribean Arch juſt touching the given Line Bi then | 

your Compaſs'{o'oper;"place 
one Foat. of it upon ſome park: 

of the given Line B C., 

' + 7 Examplear. Dy; mk Foy. 
TIEN orien Face deſtaibe an Arch of. 

; ;, ::&;Cirche, on the: ſame ſide the. 

Point is. of | 'X then drajv. the' 
,LineAE; ſo that it takesin” 
| the Point and only touches the | 

Arch, andit will be Parallel ta.the Ling. BC. at the diftance r 

This way is expedite, but not truly Geometrical, and therefore Þ: 
haye ſubjoyned alſo thedallowingny preſcribed.in:Geometry.- YA 

The Line given is A B, and it: 

IM: is required todraw another ParaE. 

& ” h ; FE lel tot, that takes in 

= Bo Ss. 2p, i nate Beet Fe. 

Y ; from A to 


> -one: Foot in 
| Fl deſcribe e the By 23 ts 
- takewith oy Compaſs the x Free 
Line AB, .and placing one: Foot 
in. the- given Point C, with:the' 
other Foot deſcribe the'Arch F G, 
which, 


which cuts the firſt Arch in the Point H, then placing your-Rule upon 
the Poing G and H ,, draw # Line, and 3x: ſhall be Parallel to the Line YN 
AB, as was required. 4 
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o4 only inont Of. BR: OB Ks M. 02 : 


belar on hs jus f 4 Right Line given. 


7 | Age gies BC, "and it is required” tq Erect the Perpen- 
Þ ate Ry O your Compaſs to any diſtance, and 
Piczo one oof 1 and the other in a Point above the given 


,as for inD, with 

the other Foot (which. was ypon C) de- | | 
ſcribe a Circle, whichtuts the given Line, | <|F 
as for Example, in E, and beſides touches ; ] 
the Extremity of it, as in Cz place your BBS, £744 
Rule on DE, and obſerve the he 0-4 EY WOTEANINES WEREINGEES © tt 7", 
where it will alſo cut the Circle ; for a © _ = 8 8 
- wa from C oF, will be as ECT a. 

n T requir ich may alſo "(= —_ M- 
be Erefted thus, firſt open one i as: cans 
paſs as before unto any : 
unto-the' CE, then ſet _ = of your Com 'F in the Point 
C*and "the" OI BEL. then {et one Foot of 


yourCompaſs i in the Point E,\and-with' 

the other draw the Arch D, then. 

PLAID; one Foot. of. your Compgh M:TA-:in 
-the other draw the - Arch. gt; 'is 

on. -P Your, an ED, and. Et) 0 

obſerve the $7 i, hin. ic will alſo 

cut: = a Line drawn 

from 1-to.C i a-Perpendicular 

eretted.on; the, cnd of the, Right-line = 

given n Bos » 95.398 SRIIRY- \ 
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— Haw to raiſe a Perpendicular from the midale of e-Line givem 


HE Right-line given, is G D, upon which from the Point A 
you are to raiſe a:Perpenditular:A B firſt from the Point Cy 


ven. A, take with your Compaſs equal p 
to moat 


— 4% 
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. | * e i > $ 4 : b s b. SS, 1 j 4 y 
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ILTTWES _— 
" 2 I i307: 
"ep £6 Is fas ; Perpendicular NEE BEE 


Y Age) 
a. Right-line kart | LT FOR Pe: A 
HE 'Line given is AB; and the Point af els ©, om whence. 
you.are to ſet fall a Perpendicular; Virlt, fromthe Paine” G; to. 
e4ane. AB, draw. any. Line E EP, nR ono it; into two 
5" \ arts. in the Po | ek BE: 


"|. [oft atthePoine. , and with" 
3 the ather -Foot deſcribe the 

Y half Circle CF D, cutting the. f 
Ke |: 3 given Line. in the Point F,. 


\) 


then draw the.Line CF, and, 
ny it will be a Perpendicular to. 
wy the. (given) Line AB, as it. 


I-Of———— LB, Was required. 
# Ion anmen”” Rn | B 
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edxethr 7 be 


mens tt. >. a ans od ann kc a. ride bed is oaccooa.rlos twotc.o.o6. 


for &} fy £9 FA —— "Ip: FE ppage £ tt |; 
Ef SARS AY viiker the Pine!" t eonneann”/B. | ; 
given' C as- you can'z; do'as- RE” | 
much from the Point E; and-. 5 
theſe two. Arches will cut | or 

croſs one anotherin F,then 

cing your Rule on the Points/ © (5. 

CF, draw theLine. CG; and* 

it will be. a Perpendicular, as" was: $hyrifes:> 
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"Hi "DANY 4 penis afven ks ire Par, ga eh ft ; 


nilineginents.® Gy. . its por | q IT 
NID to be divided. into: D971! 17 
;. twoequalParts: Open your 
__ Compaſs wider than the: 
half of the Line given, then ſet one | 
Foot of it onthe Point G., and with”: Pr 
the other Foot deſcribe an Arch's 
both ſides of the Line; do > 7 
from the Point at F; and they 
cut one arother in HY: 
which Points draw a Lir Land it frog. 
cut .the Line given-$*attly in:the 3 
middle, and ſoit wif be idedinto.; : 
two equal Parts, wagte equized. : 
And in _ annef you ylay die 


Vela Gird 56 __ P 
Fi ure ſhoweth... | 


"PROBL. VL 
Flow'to fr if a Linebe Perhencdlar yo another 


to 
erp 


Uppoſe youJould know If thi Ling: AB is Þ 
the Line A ©, draw firſt any Line B£2,;then. 
(in-the mi ie of it and at the diſtance or 

Hong, | prog a Ins a ( 


How to divide a'Line given into-at many cul Parts as youwil. 


\HE Line given is BC, which you are to divide into Seven ual 
Parts : Firſt draw under B C another Line Parallel to it, 
as ED, andin this ſecond Line which,is to be longer than the firlt, 
take with your om ord many equal Parts as you will divide 
the, Line B C into, then fi PO the firſt and laft Points of thoſe Divigons , 
to wit, from Datid from F, draw Lines which juſt touch theExtremities 
or ends of the Line whichis to be divided, and they will cut or croſs one 
another in the Point F, to whichif you draw Lines from all the Diviſions 


equal Parts as W8g 'Tequir 
PEY th 
P* 1 's 2 . EE 


CY 4 - r 
6 Fy | ben F \ 
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ncea 


LE | % 


B} | 
Fa \. : | the Line wh REM 
5+ Y .gngle; but ifjt Ss you 
: \ ot SDRAM —5Oddle; 
Ul —42- 3 ® er: © ang 1 K.cntst En 
: Ms ty wt ſhort of the Angie A, the. An £2 
" *  _.andſoit Cannat; PE. il Perpenced 
A OS "C CRWITLS 0 6 13 " | 
. y | $5 {5 ; ing ; <>. F | = +4 
PROBL. IRE 


of the Line E D;xhe Line given B C, will be divided by them Inty ag-many | 


WV.,OQOacotGg ff ... 


ay de. ths. ad. 
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"How ro make a (from a Point ina Line fete 1 
dough. given. | 


b x8, and the Point is A, from which you are- 
I” that Greco | 
ake notice, e middle 
”” "Firſt open' wind rh at a 

cohyrplent diſtance, and ſetting one Foot. - 
roue D; with the other Foot de-- 
Arch which cots thetwo ſifes- 

fe A ge pron F.and'G, hen- 


iven A, and with the other Foot "4 

T be the Arch BC, then take with: 

ſs the diſtance F'S, and ſet 

the pd rom Bto C,' then draw the 

Line AC, ' and the Angle:-CAB, will. 

be equal to the' ug FDG, as Was: 
required. 
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How to o divide an Angle given into zwo 0 equal Parts: 


HE Angle given is- LHI, and, it. is. to divide it.into> 
two Wl Pore: Firſt open Your Gnipaſ at a convenient: 

IT . diſtance, ant rm hPa deſcribe.the Arch, rrp 
. "from the Point T7 | 
and L, deſcribe the two | 
Arehes which.cro8.one ano- 
tier in: Air Tp the Line” ae | | 
e given. oo 
: vin bs Viet 2s rept It 2D 
feds or the Angle LING, 7" 5: 1n072 55 02, boring 
2nd MH, will beeqyal. ms 
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E'Centerof a Gireleisthe AvinFinthe veryrnibioadil as for. Exum- 
- ple, the Point A: The'Di Cs lr cr drawn through the 
2p gs hich Gs. the Gree fsor two equal Parts, as'B Cz 


{ IN; 3< % ' orÞ4 7 Dus F, 


1519 9! Cap \ 


7 
wT 


Gong ly Us 
, vio wa Legies 
"our, any Or ,Remaln- / 
der; as for Example, the ta 


3: -Gontains 380 Degrees bon - 

axterig9 Degrees, theThir 
: | 120.5; the 1th 22. the.. xth- F 

=, ; | iP . 4 {69 bit L 7 | 
_ 40:5; and :10. [pits 5d 
"nm, That Twbats 1s neither ( Circle R half Circle ; nor Janie Circle; [ 

is called an Ark.or Arch, which is reckoned or eſtimated by Degrees 
| Minutes as well as the. Circle, ſo that when we come to Treat of ay 
and Minutes of a Circle. Ee: eq 
2% et | | 

| £4 04 GW 4 1. * ar 
6. ; TILE SISEE Fw 'V. — 253%: EI TEY : p: 
| PROSE =—. 
p47 KN 2 > 0! fgtigm9t {DD ignA 3} 74 & .-1 P* 
: -: Haw to fud2he Soha B's i 


" AT fad VULT) 7 
TY Eivcle! given 1s 4 | 
draw a Line (where- you wy Th 
divide it UH or two equal Pa 
Takin E that the Perpendicular 
em. cGuch the Circle of. 


then | qpeernr into halfs in the Oy 
bhthe Genter uired., for if from it you Gray" 


ron, you you . od them equal. 1zÞ3: =Y 
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PR OBE. XI. 
How to fimiſh « Circle begun, or elſe deſcribe a Circle , which ſhall paſs 
hronch Three Points gives. (Which re wot fencted in « Rirhe dive.) 
T HE three Points given are' R, ST, and it is required to deſcribe 


a Circle, whoſe Circumference paſs through thoſe Three 
Points: Draw two. Right-lines that conjoyn the Three Points 
given, as RSand S T; thendivide each Line _in halfs, or two 
equal Parts (as in Problem V.) : | | 
and draw. the Perpendiculars , —_— - ow 
(which divide the faid Lines in . * * 
halfs) ſo that they croſs or cut one . 
another, as here in A, and that p 
Point is the Center , upon which 
if you ſet one Foot of your Com- 
paſs, and extend the other to any. 
of the given Points R, Sor T, you- 
- may defcribe a Circle whoſe Cir- 
cumference ſhall paſs through the 
Three Points given, as: was 're- 
Tit if an Arch td bean given, 
t if an Arc given, 
and it was required to finiſh the 
Circle, all you haveto do is only 
to mark Three Points in the ſaid 
Arch, and to work as before.. - 
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PROBE. X11.: | 
| . wi 
7 EIN | WY Pe 
How to divide 4 WIA or fourth Part of a Circle into... eq 
9or Degrees. dr 
1, in 
HE ROT given is ABC, and it is required todivide it into by 
go Degrees: -Firlt divide 1t-intoFhree-equal Parts, and each Part 
into Thrge more, and ſo it will be divided. into«Nine equal Parts. 
of 10 Dggrees each, then divide each of thoſe Parts into Two 
more, and each! again into Five. and* your —_ will be Ervaded. 
into. 90 ns as. was required. | | 
| - | * 
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'14 | How t0-diiak a:Depree or othir Pay af Giole FR Ee [ 
Parts as- you pleaſe. TOs | 1 


HE Arch'given is G H,/and- it Teqi e ep > divide. VIE 
. equal Parts: Firſt draw twoRi h&-lines TOS 'Center;F.,..19» | 
*thetwo Extremitigs of the Arch'v Hh 8 is; to be diy to Wits... 
E.Gy. EH, and-raw.F G,to what fength you think conveniemt,., 

ge Tt © 1 D  — 
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akin or markin a Point in it at ' Problem XI. or rather . 
_ S oa aegis, calle& 1 B&w 3 ah wr" Þ yo that takes in the Three | | 
Points FHL; anddivide that Part of i ig which i is between L H, into Six "i 
equal FARES, Wnt; Q8POIKE-IN Oz P;; LS S; FOR WRICH ints : 3 
draw Lines to the Center F; and the Arch gl ven GH, will be divid | 
into Six equal Parts, t& was required. Nb Tiki iSnbt Mar 
but may ſerve for Pradtice. -* ge 8 21 HOqQur, 22G 03 
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'P.ROBL. xiy. 


HE Linegivenis CID,: and. it.is. re- 
quired to make upon it 2 Geo-., 


How to make 4 Geomerrical Sqware upon a Right-line given, 


metrical Square whole ſides ſhall be _ j 


equal to the faid Line given: Firſt _ 
upon the Extremity of the giver Line, raiſe a 
Perpendicular (as by Prob. L 1.) that ſhalt be 
equal to the Line CD, an#from the Point F, 
at the diſtance F D, deſcribe theArch G; do 
as much from the Point,” thoſe two 
Arches will croſs or cut” hor in 1, then 
draw the Lines I F and 1. C,' and the Square 
will be CDF1, as was required, 


wo 


DO ——— _ — ———_ 


PROBL. xv. 


How to deſcribe: the Common or Cylindrical Owal. akout & 


Diameter given. 


HE Diameter Given, \is| A B, and it is required 
| about it a Common. Oval, Firſt divide. the __ Diameter, 


AB, into-Three 
equal Parts in 
the i, C and D; 
from the Point D, at the- 
diſtance D B, deſcribe 
the Circle BFGH, do 
as much from the-Point 
C, and draw Lines 
through the. Points 
where thoſe two Circles 
and Diameters croſs or 
cut one another, to oy 
HCI, HDF, GCT, 
and GDK, then from 
the Point G, at the 
diftance GT, deſcribe 


the Arch TSK, and from- the Point H, the Arch. IRF and: the-Oval: | 
ER ew neg. | E? 
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RAFTCATION. 


PROBE. XVI 


£ k% : 


Haw t0 deferibe « long Oval mow's Dianerer given. 


\HE Diameter given is CD, and it is qired to deſcribeatour 
it a long Oval: Firſt, divide the FRY ed Diameter into Four 
equal Parts in the Points FGH, at the diſtance-F D, 

_. deſcribe the Circle DEG, do as mich from G and H, then 

draw the cular LGM, and from the Extremities of it, to wit , 

from L and from M, draw (through the Points of InterſeCtion) the Lines. 

EFK, LHO, MFR, MHN , then from the Point M, at thediſtance- 

MN deſcribe the Arch NSR, and from the” Point L, at the diſtance. 

L_ draw the Arch OSK , and the Oval will be. made., aS Was. Ie- 

quired. 
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P-ROQRBL. XVIL 
How to deferite. « true aud perfett- Oval, 


Pe Diametersgiven are A B and CD, and it is required'to dee- 
randy mm ect Oval: Firſt croſs the two Diameter s + 
inthe very midſt E; then take with'your Com«-- 
ROE | 


annz 


; "Th Principal, &c;.- 


—_ 
#375, <3 4 Sing "a4; > 3 neo 6: 


one Footin D, deſcribe the ſecret Arch 
GHL., ſet upon 'G6 andrE; and DB, 
Three Pins, or Nails, _ put Meer 
abont the ſaid Pins, gulling of 
the Pin at D, puttin eg itz a” 


Stile, and turning. the Thread about as 


vpn hows Bur Still vil dafribe > 
a ime Oval. 
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Th Hint, of the 5 FL and of Aſir. avny T 
"neceſſary to Navigation.. 


Definition.of the Sphere. 


S it noceſlary for a Sea-man to underſtand the Sphere #7 
T'. Yes, if hedeſigns to.be an Artiſt in Navigarion, for with< 
out. ſome knowledge in Aſtrovomy, he will never paſs for ar able 
Pilot; for.if the S#7 and Stars are to be: his Guide, it is-very - 
neceſſary he ſhould underſtand their motions; to oy, Ee 
Errors to which the ignorant are-ſubje&. - - 
S. If it be fo, I will follow.your advice, and itherefore-pray tell ae. 
as a Sppere us ? 

T. A Sphere is a-Solid and Round Body 3 covered with one only Safer- | 
ficies, (or upper Face) in the middleof which; is'2 Point called a Cenrer ,, 
from which all. Kight-lines being:Urawn to any Part of the Superficies | 
( or upper Part thereof ), are of equallengths. .. . 

>S, W hat. da. you,mean, by.s Solid Body ? © 
© T' T 'meana Body, thathath benges, Breadeh and'Dopeh ; According . 


to whe ſignification of the. Word-. 
Ss Why / 
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S. "Why do yon ſay, Covered with one only Superficies ? 
T. 1t is becauſe it differs from all Polygons, as Pyramids, Cubes, and * 
others, which have ſeveral Superſicies or upper Faces as for Example, : 
a Cube or Dye. 
S, Why do you fay that al Ripioctiuss drawn from the Comer to any 
Part ofthe Superficies, are equal ? 
T. It is to ſhow thar it. is a perfect Round Body ; for if it was not 


\ exatly Round, the Lines drawn from the Center to any Part of the 


Superficies , would not be equal, 

S. What is it , that this Sphere repreſents? : 

7.0 repreſents the frame of the whole World. - 

S. Upon what is it turned abont ? I 

T. Upon the ewo Extremitics of its Axletree, where we imagin to be 
two very firm, and immoreable Pins, otherwiſe called Poles ,- from the 
Greek, Word Poli , and Polo, from which it is derived. 

S. What is the Axletree of the World? 

T. It is a Diameter, or Right-line, drawn (through the Center of hy 
Sphere) fron one Pole to the other, about which the World continually 
turneth. | 


\ 
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PROPOSITION I, 


Tato bow many Parts the World is divided , and what 
each Part containeth. 


7. The World is divided into T'wo Parts, to wit, Celeſtial and 
Elemental. 
S. What is it that the Celeſtial Part containeth ? 
T. According to Prolomy , the Celeſtial Part containeth Eleven 
Heavens. 
S.- Pray Name them to me in Order, beginning with the neareſt to us. 
T. The loweſt and neareſt to us, is the Heaven of the Moon, whoſe 


CRnracter 5 . . -» tb. MW 4, 4M 
Next above it , is chat af Aluay: oor: 5. » 2 
Above Mercury, is that of Venus . , 4 TH 
Above and next to Yer, is that of the Sw . . .. . © 
Next above the Sw, is that of Mars . . . . » . & 

b1 
and 


I NTO "I" many Parts Is theWorld divided ? 


And above Mars, that of Fupiter . . . wx 
And above Py that of Saturn , which is the laſt - 


Planet o . » o ® » - s . « Th ® ” = * ou * 


higheſt 


Next | 
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"Next RX FS is the Us ae or Eighth * , Which contains 
the fixed Stars. Above the Firmament js the Coyle /talline Heaven, and above 
the Cryſtalline Heaven, is thefirſt niover Mobile) which is the 
Tenth Heaven. The Eleyenth and higheſt, Is 208 Jnperil nee-bg where 
it- is thought that God. reſide... by pe" 

S. © What:doth the Eleniental Part PT. \0_ANQUL ME, 0h 

T.' It containeth the Four Elements: The Earth, the Water, the Mir 5 
and the Fire; which 'is- the higheſt -Ekement and neareſt to the Fon, 


as this Figure ſhoweth. - La 
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The Mations of the Heavens ; their Revolution; the Cans 
: of their Names; Why the Zodiack is Jaid-te be in. the 
_- Primum Mobile, and 'Y the Sun. and Stars are in any. 


CT 


S. O all the Home move ? 12 x 
T. No, tor the Gen Opinion is, athat the Jn 
TD Heaven doth not move » but all the reſt we | 


S.. What Motion hath the Primum Mobile : ? ( or firſt 


Mover? 

- MY but one from Eaſt to Weſt, but fo ſwift and violent, 
that altho it be Prodigiouſly Great, it makes nevertheleſs its Revolu- 
tion (or Turn) in-24 Hours : Turning alſo in the ſame Time, and in the 
ſame Manner, the Nine other Heavens that are uhder it z. altho contrary 
to their owt proper Motion, which is from. Welt to Eaſt; and that 
is the Cauſe that they cannot make their own proper Reyolution, but in 


a much longer Time; and fo much the longer, the.nearer they are wh 


as it ſhall be made plain to you in its-due place. 
S. How do you call that motion of the Primum Mobile ? 


| | T. It is called Dixrzal, or daily moving, becauſe that Heaven fniſheth 


$ Revolution in 24 Hours, which is-a (natural ) Day.. 


S. You will oblige me very much, to make me nadertund how the- 
firſt mover (or Primum Mobile ) can turn the other Heavens contrary to 


their own proper movings. 


T. It is very eaſie to. make you underſtand it , if you conſider that i it / 


is cauſed by the great ſwiftneſs and violence of the Diurnal moving, 


_-That forces them to turn, as if .you took a ſmall Inſect called-a Beetle, 
and placing it on a (turning) Wheel to move towards you front Welt 


toEaſt, and the while you turn the Wheel ſwiftly from Eaſt to Weſt: 


For by fo doing you will turn the Beetle about many times contrary to | 


its own courſe , before it cam get about the ſaid Wheel. 


S. Pray give me ſome other Example, to make me underſtand well: 


theſe two movings. 


T. Ithink that this is intelligibleenough, however ] will Gatisfie you;. 
admit then you arein a Ship, Sailing from Eaſt to Weſt with a ood. 
Wind and freſh Gale ;- and that in the ſame time, you and the reſt of the 


Company ſhould walk or move from the Prow or Fore-part of the Ship, 
to QeSten, it is certain, that beſides the common moving, which carries: 


you altogether Weſtward, you have another particular to your ſelyes : 
and contrary to the firſt, lince you m6ve from Welt to Eaſt, and n= 
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Fu it being the ſame with the ae + b hope that yo now. underſtand 
well how. the Primmum Mobile may Turn the AE —_ contrary t0 
their own/Proper movings- 

S. Is there any Star in the Primum Mahile or firſt mover ? 

T. No, there is none, this Heaven being of a Subſtance moſt Pure at 
Clear as well as the Imperial Heaven. 

S. Is the Ninth Heaven alſo without any Stars, and of the ſame Sub- 
ſtance that the Primum Mobile is of ? 

T. Yes, but it differs from the Primum Mobile , in. that this hath rwo 
movings: "(and the other hath but oze,)) one-upon the Poles of the World 
according to the Diurnal or Daily moving, and: the other-from Weſt 
to Eaſt, upon its own Poles; turning ſo flowly about, that many are of 
opinion | that it makes but a Degree jn a Hundred Years. 

S. In what Time then do you think that it makes its Revolution? 

T. The middle opinion is, that it is. 36900 Years in finiſhing its Re- 
volution : Thus Prolomy. But Alphonſis fays 49600 Years, and Coper- 
nicus only 2.5000. + 

S. Why will they have the Zedjack to be inthe Primum Lobile, ſeeing 
there are no Stars i it ? 

T. It is to tbe end that it may be above all the Planets and fixed Stars , 
that by it one may the: better know. under what Sign they are all. 
( Howeverthere are ſome that fancie jt only on the Superficies of the 
Firmament.) 

S. What ! are they not in the S:gr5 themſelyes, and donot we uſe to fay, 
that the Sun us in ſuch a Sign ? - 

T. It is true, but for all that, it is not meant ſo, by the Aſtronomers; 3 
but only-that the Sun is «nder. ſuch a Sign. 

S. Do you know the Cauſe: why the Ninth Heaven is ſo long a making 
its Revolution ? 

F. Itiis becauſe this Heavenis next to:the Primum Mobile, which car- 
rieth it about contrary to its own Courſe, with ſo much ſwiftneſs and 
violence that it cannot make its own proper Revolation ſo ſoon as the 
Heavens: that are further from'it, and are leſs. 

S. Why is it called the Cryſtaline Heaven ? 

T. 'Becauſe of-the clearneſs thereof. | 

S. How doyaqu- call the Eighth Heaven ? - 

T. It is called the Errmamert, and it contains all the fixed ' Wy 

S. Why js it. called Firmanient ? 

T. Either becauſe it-is the Foundation or Ground of the. :fxed: Stars: 
Or. elſe becauſe theStars which. it contains, >are/fixed and firmin It; 

& Why-do: you:call them fixed Stars! ?- | 

T. Becauſe thoſe Stars.are firm and faſtensd, in the Firmament, = as 2 
knot is in a:Board:or Plank. 
_ . 8, Howdoth thats Heaven move? 
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52 - .  The- Principles of Boox 1, 

T. It moves Two ways, /as I have ſaid :- For firſt, it Turneth abeut 
every Day from Eaſt ro Weft , upon thePoles of the World, according 
to the moving,of the Primum Aobile : (called Diurnal-moving:)' Secondly, . 
it moves from Weſt to Eaſt , upon the Poles of the Ecliptick, and that, as. 
flowly as the Ninth Heaven, which makes but a Degree in 160 Years; 
and. its Revolution in 36000 Years: 1 a 

S. Flow dv yon call the Seventh Heaven. ? 

36 is called Sewn. . 

S: Why Saturn ? | 

T. Becauſe it contains the Planet Saturn of whom it takes its. Name: 

S: How lons time is ita making 1ts own proper Revolution (that is to 


O 


ſay from Weſt to Eaſt upon the Poles of the-Ecliptick ?) 


| T. The General opinion is:, © that. it is near 3o- Years, and becauſe | 
there wants but ſome few Days of it, moſt Authors Write that Sarwrs is, 
. 30 Years making his Revolution.” | 

8: How long is Fupiter making its own Revolution ? | 
T. Twelve Years, tho to ſpeak more exactly he. wants. ſome Days 
of "it. «+ FR 
S.. And. Mats, how long, is he? Hb | 
T. #tars is 2 Years : But the Sww, Venw, and Aereury, make all: 
"'Ehree, their own proper Revolution, in 365 Days and almoſt ſix Hours; 
As for the Moor which is the loweſt Planer, ſhe is but 27 Days and-y 
Hours, making her own Revolution. Ac 4. 
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PROP. II. 


#” MM. 


The thickneſs and' Diſtance of the Heavenis how the Stars 
appear through them , and. the Magnitude. of the Planets 
and. fixed. Stars. | | oor 


KA UT of Curioſity, I ſhould be glad'to know the opinion of. 
Aſtronomers , concerning the Thickreſs of the Heavens and 
of their -Diſtaxce-from us ;- for-it vexes-me when I hear people* 

| talk of thoſe things, and- cannot Diſcourſe-( with them )* 
:-about them: * 7 ALONE Of 21.54 Gt es; oy © 
F. You do well ts ſay-out of Curioſity; 'forcelſe I:ſhonl& be lothCto: } 
loſe time about it , knowing-how little. uſeful it is:to' Mavigation -. But. 
- ſince-yow-arei{o defirous- of Itiz and that:fome:others:maybe of theTame 
mind: I will tell you the general opinion, which is'that:the Heaven.of. 
the Moon containeth IT VHESSS £313 0005 vid Ra 
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ſa /Thicknes {77 1 os (nts 6) FOyaz2? Niles" 
The Heaven of Merenry '. *. © V7 o253372 0 

The Heaven of Yen -; .. ... . $274494 + 

The Heaven of the Sun . . . ©. . 343996- 

The Heaven of Aars .. . . .*, 26308c0 

The Heaven of | Fupiter - . . . + 18.9654 

The Heaven of Saturn” ..'- . ," 19604454 Miles: 


S, If the Heayens are ſo Thick. how-is it poſſible; that we can ſee: 
the Stars as we do z. Principallyfince they are yet higher than the Sever. 
Heavens,.and how comes it, that they appear to. us as-if there was-no- 
Heaven before them. | 9 SOTREY 1.107 24 

T. It is becauſe the Heayens are ſo Clear. and' Tranſparent, that the- 
Stars appear with eaſe through them, becauſe of their.great Light 3 which. 
appears-to us-little only, becauſe-of their.great Diſtancefrom us : For the- 
Heavens that are before them., are no more aihindrance to-their-Light ;. 
than a clear Cryſtal. Glaſs would: he to many great Flambeauxs '(or Fcr- 
ches) lighted in a dark Night ;- if at a Diſtance: Proportiened ro: their 
Light; the ſaid-Cryſtals or Glaſſes, were p!aced before them; fer 1 do- 
not believe that it would, hinder you from: ſeeing their Light, or diſtin= 
guiſhing them: | ; 

S. Wasit of. neceſſity, that the Heavens ſhould be ſo Thick 2. | 

T. Yes, for elſe they could . not have contained each one+his-Planet 
or Star ; for the opinion of the Philoſophers is, that there'is no ( fixed ) 
Star, but which. is. far greater in Compaſs about than the Earth. 

S. What do they think of the Planets? | 

T. It is thought that they are alo greater about' than the Earth: (or: 
both Sea and Land together) except Yerus, Mercury, and the Moon... 

S, That ſurprifes'me very much, and 1 ſhould be.glad to know each one's 
Magnitude. 1D 

7. The uſual opinion h3s been that Sarwn is 79. Times greater" than 
the Earth: Fupiter $1 Times: Mars 2 Times: And. the Sun 167 Times: 
But as for Yexus, it is thought 28 Times leſs than the Earth ; Aercuxy 314.3 
T.imes:: And the eoon 39 Times. | 

S. Since you compare the Magnitude-of the: Planets, to- that: off the: 
Earth, pray let:me know its Magnitude. W 

T.- It is very fit you ſhould know it ;. therefore Multiply 360Degrees - 
(her Compaſs:abont). by. 60 Mites (which each Degree-contains). and the - 
mg; will be 21602 Mules, for the Compaſs of the. whole Earth-in- 

\tles. 

S. Can you tell me-the opinion of the moſt Learned. concerning the: 

Diſtance between us, and the Firmament, and other-Heavens ;_ as tlieſs of: 


the.-Sun and Moon?. | 
E..ltz 
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* The Principles of 

T. It is not hard to Anſwer your requeſt, for the opinion of the famons 
Aſtronomer Ticho-Brahe (a Dane) is, that. from the Center of the Earth 
to the Moon, there is 56 Semidgameters of the. Earth,: . And from the . 
ſame Center to the Sun 1142 Semidiameters, or 392 3912 Miles; and to 
the Firmament 14000 Semidiameters, or 48 104000 Mites. 

S. How many Miles doth the Semidiameter of the Earth contain ? 

T. It contains 34.36 Miles, for the Diameter containeth 6872 (Miles) 

S. Do all Aſtronomers agree that the Firmament is 431 04000 Miles 
Diſtant from the Center of the Earth ? * ah: 

T. No; for Copernicus, and others, areof opinion that the Firmament, 
is ſo far from us , that no Meaſure can reach to it; grounding their ._ 
Reaſons upon Aſtronomy , which teacheth, that*proportionably tothe. | 
Diſtance of the Heavens or_ Planets from ns, they finiſh or end: their 
proper Reyolutiens (upon the Poles of the:Zodiack) in leſs or langer 
Time: As for Example, the 4400» which is neareſt to-us , efids her Re- 
volution in 27 Days and almoſt 8 Honrsz which the Sun cannot do'but 
in 365 Days and almoſt 6 Hours, becanſe he is further from us; the 
ſame.is to be underſtood of any other Planet-proportionably toits Diſtance 
from the Earth ; and therefore if. Saturn (which of all the Planets: is the 
furtheſt from it, ) -cannot end | his proper -Revolution;but in- 30. Years ; 
and the fixed Stars (according to the moderate opinion ) in leſs than 
36000 Years, we may very well believe, that they-are'in a Heaven at 
an exceeding great Diſtance from us. For, if (accordingto the-opinion 
of the famous Ticho-Brabe ) Saturns greateſt Diſtance from the Earth be 
14000 Semidiameters of it, or. 43104000 Miles ; which Maxrolyc (in his 
Appendix of Coſmography ) and ſeyeral Aſtronomers have augmented Four 
Times more: I fay to keep:the ſame Proportion with the Diameters, , 
(or Semidiameters) which are in the*Periods or GCircumferences: of their 
Revolutions, (according to what I haveſaid): the Stars ſhould be.Diſtant 
from the Earth 3577248000co Miles; that is-to fay, 1200 times further 
from the Earth than Satwrr, accordingto the Reafon- or Proportion of 
the 30 Years of Saturn, to the 36000 Years of- the Stars; which yet *' 
according to Haxrolyc would amount to more: And therefore I leave' it 
to you to judge ,. if in ſo prodigious a-fpace {one can be-aſſured"of any 
thing , either concerning the Diſtance or Magnitude of :the Stars; when 
Ticho-Brahe himſelf (who in other Things pretends to'be exaCct):durſt:not 
determine any thing but by Conjecture. : | oy PETS, 

S. What is a Planct ? os 7 the oh 

T'. APlanet is nothing elſe but a wazdring Star which-moves.ina Heaven 
by-it ſelf, for it- is derived of a: Greek, Word, 'which ſignifies to. wander 
or go 4 ſtray, becauſe they are ſometimes at a wide: Diftance, and at other - / 
Times near to each other.  E-UNE £4 2% Truboutge: 
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PROP. IV. 
Of the Circle , into how many Parts it is divided; "YA 
thoſe Parts are called ; how many forts- of Circles there 


are in a Sphere ; and the Reaſon of it * 


HAT is a Circle? ? 
T. A Circle is a flat Figure, Termined by one only Line 
called the Circumference, (or Periphery,) in the midſt of 
which,.there is a Point called a Center; from which all 


- Right-lines drawn to the Circumference of it are equal. 


S. Into how ' lnany- Darts. is aCircle divided 7 
T. It is divided into $60 Parts, called Deorees, and each Degree i is 
divided into 60 Parts more called Mmnntes , 
are divided: ate -60 Parts more TUNG: 
other Parts called Thirds ; and 1o on untill. 
thera ane Lagos ponds weuſe EE 


her 
til Tenths, as in _— —— hn 6%: 40', 2", 20” 


Which you muſt Read thus, 16 arte: 40 Minutes , , 2 Sconds, 
20 Thirds, 15 Fourths,” and 28 Fifths. | 
S. How many ſor: of. Circles are there in the Sphere ? 

T. There are twoſorts, greater and leſler. ; 

S, What is the greater Gircle?  . 

T. It is a Circle which divides the Sphere i into Two equal Parts 5 and 
hath no other Center than that of the Sphere. h 

S. How many Miles 4 a re of thoſp greateſt Gndes. on the 
Earth contain? THIS) 

T. It contains 60 Mis Viz. x many Miſs as Minutes: ) 

S. Why do you 2-5 

T. Becauſe each '2,/'Thor Gang Geomerrick Paces, for 
a Mile fignifies only\a Trina ſich ages. 

S. What is a Geometrick pace ? / 

T. A Geometrick Paceis 5 Feet > agd 6 aa a Mile contains 5000 
Feet. 

S. What is the lefſer Cifcle > 

T. It is a Circle which divide } 
and hath another Center than that 


_ 


ie Sphere 


| ther > are Six/; but others take parti- 
oſe that count Six, reckon thu s, the gs 
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the -Equator, (or Equinoxial,) the 2/eridian, the Horizon, ana the + 
7wo Colures; but thoſe that allow but four do not reckon the two Colures- 
becauſe they are not neceſlary, but count them as Meridians ; however they 
ſhall-be defined-in their due places. STO 420-4 FRE | 
S. Why do they Tndbing many Circles on the Sphere? Wy 
'T. It is-to-come to the moſt perfeCt and exatt-knowledge of:it'; for 
when a thing is too great, we uſe to divide it into ſeyeral Parts ,. to the 
end that knowing every Part by it ſelf ; we may with more eaſe come to 
the knowledge of the Whole. | | 
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*Þ/ROPL © Vari (45d, 
Of the Equator. ( Or Pquinoxiel.,) 


PHAT is the Equator? LS 
7A/. T- The Equator is a great Circle ( commonly called by 
'Y Pilots, the Equinoxial Lime, whichis in every Part, equally 


'-_ + diſtant from the two Poles of the World; and therefore 


<— 
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it divideth the Sphere into two equalParts, as this Figure ſhows. > ®:- 


=» 


B 
o 
» \ 
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' The Circle AB.is the Equator 
' H rhe Pole Artick. (or (o— 
Pole AntarCtick. (or South Pole.) 


k of Cancer. 
Terplck of Capricorn. 
- Circle Arick. s 
; Þ the Circle AntatCtick. ... - . 
Ks TY the Colure of the Equinox. 
IKYZ the Meridian-and Colure of the Solftice. 


S. Why is it called Equator : hers OE p TO 
Becauſe the Sun in e (whi pens twice every 
7 res Son ein | ar Toons, the Days and 
Nights MN OL 0 FRO iron through all the World; Le the Hoekon 
| are two Circles which cut 'one another in the very 
midſt, whence it followeth, that the Sun(which that Day moves round 
that Circle) takes as much Timeto rin through that part which is under 
the Horizon as it dotht > La Ws Ep and that 1s the cauſe that it 
called Equazor, from the . tor dic3 & noe: Which 
enlfies the. of the: Day and: A Niche: For the Day is 
nothing nt the 7ime that the Sun is «bove the Horizon, and the 
Night the Time that he is under it. ' * 

7. In hack ch mary ſora or. fhowerk the Diclinaas and 
rt it et ination 
Right-. and fixed Stars; and the Diurnal (or Daily) 
motion of magthebiens ;- 06d hin finiſheth its Revolution in 24 hours, 
which hours are to be Metab the Degrees of the Equator; allowing 
15 Degrees thereof toan Hour: It is alſo of Excellent vſe in Geography, 

for it rearks the wg of Places both in Latitude and Lo 

fince it; is from it. 1 to reckon the Degrees of Latitude 
going towards bt Rope” 3 and the Degrees of Wah, ch are 
counted npon that dang Fr | 

S. How do NE OR ed i# the Equator 2 _ 

T. One is called Pole ArSick,, (or. orth Pole,) and the other Pole 
Antarick., ( or South Pole.) 

S. Why do you call the, North Pole Arftick.? 

T. It is called &fick from &s ; peperl: Conſteliation to it, which in 
Greek is called *Aperr ©, and in Latin Artos, which ſignifies the Bear ; and 
Therefore when we call it Pole 4 Ir (Tick, Ms the e as if we ſhould 

cltON Pole of the Bear. | hy 
pi! "a: Word Mawakk7 (ou cll he Set 


: T. It 


by 4 9 y : + J 
bi. Dr at 15 PE "Hg Babi ro i dS RY <9 , / 
p; 3 <> %& 4 OE IIS A ES AT 
5s ih ONTO 3%, auth of LO-AES ts 1e7; ns 5 ©Þ ne els 
© 2 SES Sorak, Gs CE RR Fog TE OR rtT ASIC. 
b” we ; - 4 S_ , "Ta CN ALOE IO RE Vere . - "Op 


I— CE SG II oo Soo oO Oom_ 


T, It ſignifies the contrary 6 d roche Ar&tick;. and there- 
fore when we call it Pole Ar Seal Utts Fare. 25 | if we fhould 
it the Pole oppoſite to.the AZ pop nip 
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of the Zidiack ;  Ecliptick \Line ;; Vw: 32 BP 
wy ings that” depend thereon. 


g 1AT .t5, gs Zogiack.? 


The: Zotliath; is'7 tak, 
EL 


w 
* 494 _ 
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kth os ere ſntb/ ual Pat Y:'s 
quttor at Oblique. bh TANG} 
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"Oe the Name of Dor Anittial, (ene 


TC of 2h "which f 5% . jo wo pul aofl 

Fe Rn ed the-Z 7 0d5Ac TY tio HE 

90; Qi: to 

\Þ "How. 1d'they go to work Fo tr Wes. 

7. They inade uſe of a Water, Hot er] , itket6rs ina _ 
Sand : ia firſt they let” the Water run bly odraneey ef 
"Heavens had gone once aboiit.;" then ch ided it Sys ftp. 124 
"and then by Tutning each on 630, Jo did alſo. Tide: 
mament into 12 equal , Parts: 3 6 " 

- S., How did they do, to ki Tn each Star þ is? \ 0 

'T. They did obferve the thee at Wes Star Lid appear at the 
Horizon, letting one of thoſe Parts of Water 75F in the lame; Time, 
unxill the laſt drop 3 then-they, Took: Ice: wee Star ,ythat 
; begun'to' appear , letting: run fart rQuangity-of 

- A Aer; ai and then Techs ours pb «TL higd: 
"part of Water run as befote 3. ad ah ooy fe fl 
AMent; into, 12 equa] Part OF, Icap, OL, 
and to know then ahbther Fahe With fore dſt ;: aſh 
them.by ſome-Marks , and gave them Aifferent Names; and that is the: 

, goes that thoſe. 12 Parts of. the ZOeck, are called the: 12 Signs of the 
adiacks.. 
2 "oY How.; 


< I % 
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5. How etikeSigm ry ag ; ik hat C 
 arpabey ; = Yoo 


F. Thabatin led, ics (or "at 
Ebe Grondis' ew {ﬆs: Fig: RL) 5 | 
"The fourth, Concer (op the. Grad) | 
The. fifth, Lee:(0r. the Lion). 
The ſixth, Virgo (or a Virgin) 
The ſeventh, Libra (or the 'Ballanee } 
The eighth.,, Seaxpio { 6x the Seorpion). Ps ot 
The ninth; Sqxittavins:(or: the, Arches). - - - 
The tenth, Capricorans(or the He Goat) . .-.. 
The eleventh, Aqnariu'(or-the Pourer Ne 
The ws op (or the ' OGEA = SH 


10 
which declineth towards! 1 $e 
S. How many Degrees. doth. 


T. 'Every-$ig%' 39 Degrees; un, is TS ve i 

109 ana 16-1 9k Sign. mowing. or getting 0 OOO 98 | 
f Aa » $4 S4- 
5. What \ims th he 5nd ents lng pat, —_ 


T.-The Sun-enters-into Aries, _y 10th. of March. . 
Into Taurm, the 19th. of April 
Into Geminz, the 44th. of 
Into Cancer, the 11th. of Fuze. 
Into Leo, the 1 g&b;of0 g 
Into Yirgo, the 13th. 
Into Libra, the 13th. of Sex; 

. 1 InfaSenpPy rope 23th of 94; 

. -. Ing Copce Bi Mi ith. of December,.. - :.;.. | 
Into ip be, 13 10 0012851 ofl3 of 
ir, the pt 5:4 rage word 3 

\4 _ 231039 a3 *: if DD» $6 2120 cm OW Te ow 


$. How broad is the Zodiac? | [PO 

T. The breadth of the Zodiack is. of is Degas, 1 that v0 oF 
8 Degrees on each ſide of the Eliptick.. : 

S. Why do they imagine On repokent) the Zodiack ſo broad #- - 

T..To fhow us that part of the Firmament , fort er crqrontery Plants | 
movez- and to the end, that it may contain the 12 Signs 

S. What 1s the Exliptich.? «7 

T. It $a Circular Line in the very midft of the Zodiack ; ; kd 
eth the Sun's cotirſe 3 being the only place, i in which 5 moverh 
___ conſtantly. 

S. Why is it called .Ech prick? 

T. Becauſe that all the Eclipſes of the: 'Sun and: Moon Jap EE. 
this Line; for as the Sun 'neyer gort oxth out of it, it is ble bona 
ſhould be any Eclipſe, but when the Moon is under the ſame. 

S. Is not the Ecliptick Line divided into ſeveral Parts? - ... | 
abs it is divided into 360 OI (or 12 times 30, which che 

S. Where doth this Diviſion begin?” =o 

T. It begins at the Equinox of Aferch, or firſt Point of 4 Sets ; "uy 
which Point the Longitude of the Stars are alſo counted, according to. 
a Succeflion of the Signs ; that- is to ſay, from Aries to Tanrus, nd 

ON. 

S. How. much doth the Ecliptick decline from-the- Equator? 

T. Its Declination or diſtancefrom'the Equator is at preſent 25; 
and near $1 Minutes; (for it wants but ro Seconds; )-ſo that the Eq 
and Ecliprick (by A another obliquely ) make oblique ry 
both fides the Equator of 23 Degrees 31 LES: : 

S. To what uſe ſerveth the Ecliptick Li Fe 

T. Ix ferveth, ta diſtinguiſh and tomark the tlne-of Years, Months 
Seaſbns; and the Degrees at which the Stars rife and ſet: It ſhoweth 
alſo the time of the Eclipſes; and by its obliquity ( with the HorizonÞ 
we know i caufe of the JF of WR: OY” IAC 


_ C — 4 —— 


P-R 0: P. VII... 
of the. Higs.. 


HAT is the Heltasr. MAE! 

T. The Horizon is a  Gircle- which:  defervitherh, and! 
boundeth opr: fight. (and divideth that Part- of the Heaven: 
which we ſee, from: that. which:we cannot ſee) 6A | 

ts: the ſignification of the Erick. Word; Horizon.” | 
S. How many. kinds of Horizons are there? 


T..Twekinds, one called Aatione{ and the athier Senſible. 


"S. 


%® 


CY 


y ſay; that it divideth 
; -that: one half of the 
is ajioy $ above this Citcls; x xv order half unites it, o that. 
be ſoenj from whence we may conclude, that the Zenith, and- 
Noll, are the true Poles of the Horizon. » 

5; Why is it called Rational? "7 

F. Becauſe we do not ſce it ,, as we do the Senſible Horizon, but only- 
coneeive-it by Reaſon, it. being impoſſible that our Eyes ſhould diſcover 
all that extent, or diftance, that is between it and us , becauſe of the: 
roundnefsof the Sea, and Land. 

S. To what uſe ſervyeth this Horizon | Ok 

T. It hath ſeveral uſes; for, it ſhews us, the Stars that riſe and ſet, 
and informs us what Stars appear to us, and what not; it is alſo by 
this Circle, that we know the Artificial Days, from the Artificial Nights ;, 
bein bo meaſure thereof... Ir is likewiſe of excellent uſe for. finding the: 
' the of the Pole, Sun and Stars; by which we come to the know-- 
jeden p the Latitudes. (That moſt eſſential Part of.Navigation. + - 

S. What is the ſevſible Horizon ? 

.T. It is a Circle which Limits, or bounds our ſight, when being at 
Sea (or in a Plain) we look round about us as far as we.can z for then it 
forms it ſelf, or appears,. where it ſeems to us that the Sea (or Land } 
wonrne the Heavens ; ſo that we ſee our ſelves environned or incloſed. 

, and in the very midft or Center thereof. 
| Is there any Difference between theſe two Horizons as to the Sun: 
and Stars? And is it not hard'to know (when they riſe) on-which of the- 
Horizons they appear. to us? 

F. No, asto that, thereis no ſenſible Difference , for they are both: - 
taken for the ſame, becauſe the Semidiameter of the Earth. is not at all. 
conſiderable, being compared to that of the Heaven. | 

S. When We £0 any, (Or; C0 Cor 
Travel) do we not 
rizon ? | 

T. Yes, from Timeto Time-you 
change the Horizon » for you diſco- 
ver ſome part of the Heavens which 
before yeu:could not fee, ' becauſe of 
the Roundneſs of the Sea and Land. 

S. Are there then more Horizons? 

T. Noz there are no other kinds, 
tho many Horizonsofeach-kind; for- 
althoone change his Horizon,hedoth 
not.changeit/iniits kind ; for in what © 
Country orPlace, ſoever webe ,-we- 

Gan | ſeg no other Horizon GT 


- Senſi ble, po-gey which you cod laſt . becauſe: me; 
-Heavens: The foregoing Fignre wi Lake you! ndesf 
the Globe -AB-'Trepreſeats the. D SitheHe 
R the. Zenith, .S the: Nadir,: CE-DE the Rational-Hori ti: Ort 
Place of the Spettators. Eye, T? the Antipedes, and: O-A-Bithe; ſend 
'Hoxizon;,, whoſe Semidiameter, OA, -or QB., 1s notrabove -Lhree..M; 
-when his Eye is but fix Foot above. the. Surface.of- 7g 20 5 ”"— f-, 
creaſeth proportionably to the height of*the.Eye, or thing Z 
his-Eye was. 10 Foot high, he: might diſcover..4 Miles, (/ — | 
the tho thing ſeen lies-on the.ground, as for Example ,, a Coal of; Fire 
Lanthor) if 2o Foo. 5; Milesz: bupif. thething, that;you diſtoves 46.hi 

above the Superficies of the Earth or Saga; yh TH: ni 
further, RI 00% A to its oight- 4-21 
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of the "Meri diay, 


yHAT is the Meridian? 
T. The. Meridian-is: a: great Circle balng 3 through, the 


oleh of the World, and the Zenith, or No Torugok #n 
any body ABR: | | 5.8 LIT 
dps POT 
| Becauſe it divideth the ay into-two.equal Parts, xfar 
the Horizon or Sun Rifing to Noon or noagul? 3; 4s it is. from, Mid-Day 
to San Setting ;. for it is derived from the Zac Word TOs; which 
kignijes Noon-Day. (Or ;T,welve of the Clock.), , | 
S. How many Meridians are there? 7. 5+ 2N 
T. There areas many as you can congeiye PINE EIEDY RE ne | 
. (or Equinoxial,)nevertheleſs the Geographers and Hydrographers which | 
are thoſe that make Cards for Sea and Land ) draw them but at 10-Des 
grees.diſtance one from another z and ſome Fimeat..5 Degrees, to avoid | 
the great number of Lines, which otherwiſe.wauld illcheir Card ds, and: 
If che Neride of them. L —— -, 
S. 1 ians paſs thr tree Zeaj th £Ve "Body aro vine 
_ many Meridians ® Zens? Bk | ; | TY 
amecheCarcles w glesn the, 
and your enith Gor place) paſs alſo : lp throne th Pans (or ie Wark, d ; 
many more beſides your ſelf; for I Places- mo Nerth: and -South - 
onefrom another, have the ſame Meridiang  and-therefore- if: youſhauld - 


Travel never io far (exaQMy) from,Nor creo 4 -0r-fr9 4 
North ; you would not change your-Mer DIP ; vonldelerays bs mos; 


under the ſame Circle: But it is not Fig ronkaft toWeſty 


ig 


BOOK "LS 


a 


weſt to Eaſt; ppvong you Fig wat, our aro "for all aces. 
ſituated ;Exft and Weft,: one from another, dif mw i pl 

S.-Doth not the Merkdiart that paſſes th ; ob. the Zen#b, pabs alſo 
through: the Nadir'? - 

T. Yes, for if it pa through the Poles and:Zenith, i mpſt needs paſs 
alſo throughthe Nattir... 

$S. Is4it not: Twelve of cheGlock, as well; when the Son youeheth that 
Circle ngider the Horizon, as when it touchesit above? 

T.Ives , | every tithe that the Sun . touchieth that "Circle (which 
hap > al In {24 Hours,) it-1s_ Twelve of the Clack!,* but with this. 

erefice ,” that when it touches it in our ET RIINEE > ts Noonday , 

RG when it touches it in the Hemiſphere of our ek it is Mid-night,. 
ſo that. Our. Mid-day 1 is their Midnight, and our id-night i is their Mid-- 
Wy 
5 Is it Noon; day at the. fame Time, roall thoſe that -are-under-the. 

ſame Meridian? 

T. "Yes; "2nd Mid-night too, andigllothertrenomicalByours are-the 
Lame to them all,. but differ to thoſe who dwell Eaſt and Weſt one-from: 
another, "becadſe they are ar Cena y from whence it 

©-foltows, "that: It wilt e fooner Noonday 463 thoſe that-are molt: Eaſt /;;, 
for as the. Sun Riſes Eaſterly, it is certain that he will comeſooner-to. 
their Meridian , thartto thoſe That are'melt Well j-which-Difference- 
thall be ſo muc the greater, "the more TDep are diſtant one fromiano-- 
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"ther 
"Sf it'be ſo, the Sun'then always-makes Noon-day to ſome  people- 
OL other, ſince every Minute,of the Day, it ison ſome Meridian.. -* 
*F.-Tt-is troe , 'ard'we may-add-thatiit-is wHojalways Riſing; always- 
Setting, and always at, the Hour of Mid-night, becauſe he is always-. 
over the Antipodes of ſome People oF othes; , a9-well 4s-in-the-Meridian, . 


and Horizotr of others, 
S. How many Degrees muſt the Meridiansbe diſtant {Baſt ant Welt ), 


* bone from -another”, to differ-an Honr*by-theSumiDial? (1mean-to be. 
Noon-day Gor I welve.of the Clock) in gne placy, whent. isbut Eleven . 
in the ortter: place; fitnated4mon IRE 
T...Their © DeO Mk in Lon ity de- mult be- vg: Degrees, .or-the- two : 
- places maſt he” fes Difine one from alokiny ><for-every” Degree 
-(or 60 Miles mY Stow ee Bonginits) cauſes. 4 Minutes. difference - -upon : 
"the WORD | | dn Ye 
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And {© forth. 


S. Is it neceſſary for a Pilot to know the Difference of Time between | 
two Meridians? | 

T. Yes, for by it he may come to know his Loagitade. 

18 — the Meridians is there not one more remarkable. than 
ere 

T. Yes, there is one that hath the ttame of. fir Meridian, berunls -- 
* from it . pm Tae the Longitude is Counted: upon the Equinoxial-. 

or Equator 

S "acne 1 in the Cards (or Globes) do they place this firſt | 
Meridian ? 

T. It is commonly placed with us at the Iſland Grarioſa, (one. of the 
_ of the Azores, ) but formerly it was 'placed at the Canary _ 
Iſlands EY 

big: Why do- they place it at the Iſlands Azores , rather than any 
O bore 
T. Becauſe that thwart of it there i is no. 24riation ; the Needle point- 0 
ing there Right North and South to the Poles of the World. 

S. Why was it firſt placed at the Canary Iflands ? - 
_ T. Becauſe thoſe Iſlands were the furtheſt. pert. of the World that 1 was 
then diſcovered. | 

S. Why are the Degrees of Longitude wes from the firſt Meridian 
Eaſtward, rather than Weſtward ? 

T. becauſe Prolomy and others did it before us, and we are willing to: 
imitate them, altho they did it only, becauſe thoſe Iſlands were the 
moſt Weſtern-parts of the World known to them ; and ſo they, choſe 
rather to reckon their Longitude Eaſtwayd, from Country-to Country 
that was known; than to begin upon that which they thought, or ſup- 
poſed to be nothing but Sea, God Aid nt Ker at all. = 

S, What uſe hath the Meridian? | 

- TT. It hath ſeveral good uſes, for it is by it we know the areatels 
Altitude (or height) of the. Sun..and Stars and their neareſt Tiles [0 
from our Zenith, their Declinations , ne FARCE. 0253 it marks - 
the Longitude , and it is by it we reckon our Latitude, 2:19 that we! whey” 
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the Eaſt part of the World from the Res of it ;-atid the very midſt 
of the Artificial Days end Nights, from we begin to reckon , or 
count the Hours.” ''- | 

S, What do you mean by, Artificial Deyn and Nights? .. 

T. The Artificial Day, is that Time that the Sun is above our Ho! 
or from Sun Riſing to Sun-Setting : | And the Artificial Night, .is that 
Time that the" Sun. 1s under our Horizons or from:Sun Setting to. Sun 
Riling, 


_0 


MN v eigen the pales of the wand. 

O the Zenith, and P.the Nadir of the "uh 

The Citc eNOMPR is the Meridian of the” Fe & lt 

NS M.is the Meridian of the Man at V.., 

You are to imagin the ſame Circles opon the. 6 Ebeth that Fo do.in 
Heaven :. Therefore  N-: and: NS M ak MetiOhing 3 
AIB'and' AVB mult be the Michtis ry 
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HAT are the Clan. x11 
T. The Colares are emo great Circles, which cut or croſs - 
one another at Right-angles in the Poles 'of the World ,. one 
of which is called Colare of the Equinox, and the other Calic 
la as you weed q He kl Gere One of es UP re 
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” Why utv/they called Coles '# 1 4 

T, Becanſe where the Sphere is oblighe, yk never apipoas why 
above the Horizon, and ſo imagining or ſuppoſing that they are cur off, - 
they are called Colures from Colos and Oar, which fi nies — or 
maimed. [ + e 

6: Why'is one called Colureef the Equotox E: 1 
_ :+T.. Becauſe it cuts the Ecliptick in chebeginning of drier und of Likes 

the two Points in which the Sun makes the Days and Nights equal through 
all the World, thence called the twe Equinoxial Points. 

S. What do you ſay of the other Cnlure ? 

7. 1 fay that it is called he Colure of the S»{fice;, becauſe it cuts the 
Ecliptick in the begining « of Eanzer and Coring, whichare the two 
Solſticial Points. 7 

S, Why is It calied So) icial 7 | 

T. Becauſe that when the Sud is inany-of EY Paiats, (the 11th. of 
Fune, and 1 1th. of December ) he feems td Rand, for he can go no further 
becauſe of the Tro icks whith are his Bounds, and 'therefore we may 
well fay, that Solftxce is derived of twe Words Sd/ and Statio,, which 
Hgnifie the Sun (and), ſtandin 

S. Are not the diſtinguiſhed as well as the Equinoxes ? 

T7, Yes, for one Is calted the S-mer Solſtice , (when the Sun is at the 
Tropick- of Cancer the Tirhe.of our longelt Days,) the other the Winter 
Solſtice , ( when the Sun is at th Troffick of Capricorn the time of-our 
ſhorteſt Days.) - 

S.. For what uſe are thoſe ous Cardinal Paints x, the two. Equingxiat 
and the two Solfticial ?, 

T. Theiruſe is to ſhow u ds the” beginning of r the four Seaſons of the Year, 
for the Spring begins at the Zernal Equizox., of inhing of - Aries ;, 
ane: ro of eHarch;) Fhe Simmer, at the Swmmer Sofftise , of: beginaing. 
of Cancer , (the: i +th, af Fuxe z FAM X p thang Fun, or be- 
pinning « *13 tbra;.( 1219 of: TIBET"; a Wins ak the, Winter | 
To or EE" ol OR > "1 1th. of December. J* 
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Of the ah Circles, Yr two Pagel, _ wud. two. 
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OW Þ my __ Bc HGthng _ phere” 
'T. There areFonr , thetwoT Fropi *; nite two Pale 
- Circles. wok Wk 
Ss. Why are they called leſſer Circles ? 7 
'F. Becauſe they are leſs N thoſe which divide _ Sphere i into two>. 
equal parts.. Since: 
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| Lince we are toi Ro Ge IE i Js 
Heavens: fhall-deſcribe them. ſo here, : becauſe it: may be: more caſic 
B.. for SN RDWO TIN ENGINE » Prop. V, of 
T £Ta1s : 


C 


Admit youare in a 2 Ripht -Sphere,. Foe the Polesaret the Horizon 3 
AB is the Em | 

CD the Tropick of Cancer, and FG bp Tropick of Capricorn, 
both diſtant from the Equipoxial 23 Degrecs 31 Minntes. ' 

_ HI is the Circle Arctick; 'and: LM Circle AmtareUck. ad 

CG the Ecliptick. 

The Points or occult Cirde,' NO is the Horizon. 

The Interval or Diſtance between the two Tropicks GD and F G 
is the Torrid Zone. 

The Interral or Diſtance between:the Tropicks and the Polar Cizeles, 
to wit, between 'C H , 1D, and;LF, Mare the two Femyerate 
Zones. 

And the Intervals between oh Polar rClrckes and the Poles, are the 
Frigid or Cold. Zones: >) >; was Towers. 


S. What are the Fi Prado 

T. They are as-I faid two leſſer Circles Parallel to. the Bangor: < or : 
Leng from whichthy! ww dreacgh 23 Degrees 3a Minutes. | Aj 

7 Seroyſs-thag nokien.the Sun artaiti at abkaricf thaſs cras Cincies 3 
he turneth back again , -for the CR Fropoc,' from whence the 
me IS — fi T, and becauſe one of the! Tro __—_ . 
| pn * through the firſt Point or bexi In, it. is-call = 

rapich.of Cancer, orherthe Trick Oy DIC POge 

| alſo through the.firſt Dogrceof 'that 4 _ 5 
; For 


YH 


S. 'For what-uſe are the Tropicks?' -.-.: it; | ai 
T. 'Fheir*uſe'is to Limit or .Bound the Toreid: Zlnks Nas tho 
Suns Courſe, and alſoto'mark the longeſt and ſhorteſt —_—_ Nights: 


Of" the Polar Circley ,” otherwiſe called Circles ArSick | 
and Antarttich.” . | 


S. VV" AT are [he Polar Circtes : £@ - 
T. They are alſo two: lefſer Circles diſtant each fo the 
Poles of the World 23 Degrees 3o Minutes. | 

S. Why are they. called Polar ? 

« T. Becauſe they axe imagined to' bein the Heaven” veattly where the- 
Poles of the Ecliptick Turn about. the Poles of the ers 7 

S.. Why is one-called the Cixcle Artich, and Io other the Circle: 

Gntarttick? 
TT. Oneiscalled Circle ArGick, becauſe it. paſſeth through the Conſtella-. 
tion of Urſa Major or thegreat Bear ; and the other 1s called nariBce, 
becauſe it 1s oppoſize to the Pole ArtFiek, | | 

S.. For what uſe are the Circles; Arctick and AntarCtick ? 

T.. Their uſe is to mag or Bound the TURN Zones on the Narth 
and South ſide of them.-- t+ * 


= 
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PROP. XL 
+ Of. the - Zones.. 


— THAT is a Zone ? | 
. 7. It isa Circularpart of the Heaven:and Earth, of © Ri 
ſiderable Breadth, comprehended between two Circles: See. 
Figure, Prop. preced. 
: How miny: Zones ave there.?:;' | el | | 
”. Five,one called Torrid,twoT caperata, and'two | FrigKos extream i Cold. 
S. What is the 7 orrid Zone ? 3 
F. 1tis that part of the Earth A between the two Tropicks.. 
S. Why-is it called Zorrid'?:.” : - 6] 1e: 
T. Becauſe of; the Sun, which bikngelwataitiins part af i it cayſts 
there an exceeding grear Heat, whichawade- the Ancients fancy/that all . 
:i6it.was-Bnrnt;: and:therefore! "they called 1 ir; the-Farrid —__—_ which i is a- 
-much. asito ſay; ithe Burnt Zone: #1 10t ni # 
S.. What.are the, Temperate Bones 1110» 10>, 
T... Fhey ate Two parts of the Earth, one of which i is: .compreheiided 
between the 'Fropick of Cancer and the:Girtle Aretick,, and theothepbe- + 
tween the. Tropick of Cn and Gitole alrarGrekss:! It tumour 
; Ny 'S. Why: 


Boox I; PR, STRO NOM Y). 
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$. Why are they called Temperate: 4 | 

T. Becauſe they are nut Subject to the great Cald of the © Pants Zones, 
nor to the great Heat of the Torrid. _ 

S. Whatare the Frigid Zones ? 

F.. They are Two partsof the Earth I between the Circle: 
Arctick ard the North Pole 3: and DELWEEn the Circle Anrarclick and.che 
South Po.e. 

S. Why are they called Frigid? 

T. Becauſe of the great Cold they are ſubje&t to, for the:Sun ſtrikes 
his Beams ſo obliquely upon them, that they receive but little or no Heat 
by it, and therefore they are called Frigid;. which ſignifies Cold. 

S. As I underſtand then, they are the four leſſer Greles which divide 
the Earth into five Zones. 

T. It is trae, for it is by the two Tropicks and two Polar Cireles, that 
both the Heavenand Earth is divided into fife Parts, ( called Zones.) 


LY 
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PROP. xIE 
Of the Parallels. 


OW do yoeu-call: the. Eircular or Right-lines drawn Faſt and? 


Welt upon the Globes and Charts. 
'T. They are called Parallels. '© 
S. Why are they called Parallels 2: | 

T. Becauſe that Word in Greek, ſignifies xothing elſe but a thing equally 
diſtant in every. part from another thing, and. therefore that Name is- 
very proper to all-Circles.or: Lines drawn Eaſt and Weſt , becaulſc they: 
zre in all their. parts equally diſtant fromthe Equinoxial Line.. 

S. Since Parallel ſignifies equally diſtant from ſome other thing , is not. 
that Name common to all the leſler Circles-in the Sphere. 

*T... Yes, nevertheleſs it is only attributed to theſe, becauſe the others- 
(of which you have Read before) have Names: proper for them. | 

S. How. many kinds of Parallels are there! 

T. Two, thefirſt of which are called the Swws Parallels, becauſe we: 
imagin 180 Circles .@ag thereabouts ) between the.rwo Tropicks, one: 
of which the Sun _ ough every Day , becanſe of-one Degree which 
he advances every- Day inthe. Ecliptick- .' - The ſecond: kind are called: 
Parallels, of Latitude, becauſe. they. ſerve for knowing the Latitude of a 
Place, and of this. kind one may imagin as many 2$ Parts or Points inthe: 7 
Meridian , except 2 t on the North lide of. the Equinoxial , and as many 
on the- South. ſide of it, which have a, particular Name, being called: 
Parcl!els. of the longefs Day , vecauſe that in- places that arecin the ſamo. 
Latityde, or as far diſtant from the Equinoxtal as they are; the Days 2re 
lor ger b 7 a rn .of.; an hour than at-the next. Parallel of that _ 
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towards the Equator , for the further the Parallel is from the Equinoxial | 
the longer the Days are, as this Table ſhoweth you, their true diſtancgor | 


proportion from it being ſet down, as'followeth : F 
Latitude, Pts Latitude: ti 
"The firſt isat'' . ..  4* — 15'] The twelfth . . 41* —207 ti 
The ſecond . . . $8 — 30] The thirteenth .' 43 — 15 
The third . . - 12 — 45| The fourteenth 45 — 24 
The fourth . . . 46 — 35| The fifteenth . . 43 — 40 $ 
The fifth . . .. 20 — 30] The ſixteenth . . 5r — 5o- bt 
The-ſixth . .. .. 24 — 15] The ſeventeenth . 54 — 30 
The ſeventh  . . 27 — $30] The eighteenth - 56 — 30 
Theeighth. . . 30 — 4+| The nineteenth . $58 — 20 
| The ninth . . . 33 — 40| The twentieth . . 61 — 10-7 
"M The tenth . . . 36:— 24|Theoneand twentieth 63 .— 16- 
| The eleventh , . 39 — 00 
P R O.P. XIIL 
Of the Azimuths. 
| HAT are the Azimuths ? | 
\ } \ T. They are great Circles which paſs through the Zenith 
” and Nadir, and every Part or Point of the Horizon, howeyer 
3 they are not vulgarly reckoned or accounted: amongſt the 
oreat Gircles of the Sphere. 
S. Why are they called Azimths ? | * 0 
T.Becauſe we will imitate the AncientAſtronomers who uſed to callthem 
ſo, I ſuppoſe more to ſhow their Origine than any thing elſe, for the . 
Word is Arabick,, and ſignifies only Vertical Circles, 
S. For what uſe are the Azimuths ? | 
T. Their uſe is to ſhow the Altitude or Height of the Sun and Stars, 
for their Altitude is nothing elſe but the Degree of the Azimuth com- 
prehended between the Hgrizon and the Sun or Star ; It ſerveth alſo to. 
ſnow at what part of Heaven, or Point of the Compaſs, the Sun and Stars 4 
are at any time; (being above our Horizon; ) alfo to know the yaria- | ' 
tion of the Compaſs; and how two places bear lll another , fince - . 
the 32 Parts in which the Compaſs 1s divided, Wthe fame as fo many ] 
haifs of Azimuths or: Vertical Circles falling down flat as they appear on I 


; __ _ the Compaſs, as you will better under by the following Figure; 
 S. Wheredo the Azimuths take their beginning, or from what part | 
_ of the Horizon are they counted ? - hs 
PF. From the Point at which the Sun Riſes when he is at the Equator 
or Equinoxial (which is the true Eaſt and Weſt ) from whence they are ' 
accounted Southward , and you may imagin as many Azimuths as Points 
or at leaflt Degrees in the Horizon, that 1s to ſay 360. \. FR 4s | 
SEN 93 S. What 
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Booxll. ASTRONOME. 


s *'Whar is the Azimuth of the Sun and Star in Computation ? 

T. It is nothing elfe hnt the. Number of Degrees com nded on 
the Horizon. between the-Azimath which paſſes through the Center of 
the Sun or Star to the Horizon, and the-true Eaſt and Weſt Point men- 
tioned in the preceding Anſwer. P90 OM 

gs. By what means may I-Know the Azimuth of the Sun and Stars? 

T. By the ['atitnde of your place , the Declination of the Sun or 
Stars, and their Altitude above your Horizon ; for theſe three things. 
deing known you may thenceeafily gather the Azimuth. 

- 


In thisFignre; T-being the Zenithofa Man at L, and -ACTE the Hori-- 
zon; the: Azimmathewill be the Circtes.-AT, BT, CT, D'F, FT,.GT;: 
and all oultiers-that. paſs through the Zenith T and Nadir'V., of which- 
you may. amagin as many as thewe are Poms in the Horizon: Now ſup-- 
oling TH to be the: Meridian;-#nfl O the-Eaſt Point where the Sun> 
I 


 T'D paſſeth, the Cuſtom 1s to count. the Azimuths from-O:towards- A- 
which is the $outh;- ſo that the Meridian is-the-9<th. Agimuth:or Ver-- 
tical Circle ; the Rhumbs or Lines drawn upon theFly.of your Compals- 
and Center of it,cepreſent theſe Circles crouched down *rill they be flat: 

So that knowing har Degree of the Compafs the Sun is-at, you know- 
the Azimuth of the Suttz.and it is the ſameof thi Stars , whoſe Altitude: 
1s ROthing elſe but the NunBeref- Degrees of the Azimuth which are-be-- 


PO 
Riſeth ieN, is at the Equinox, and through which the firſt Azimuth: 
he 


ES 


7 © 
Pg 
14 


betwixt the Horizon and the: Sun:: (or obſerved Star: ) :As for Example, 
if the Sun were in P, his Al:itude or Height wouid ve A P, and the Gum- 
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7 
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ptemenr of his Height would be the Arch P.T, . which is the Diſtance of 


the Sun from the Zenith T ;- likewiſe if the 6'>ſerved Star were in R, its 
Altitude would be CR, and the Complement ot irs Height, that is, its 


Diſtance from the Zenirh, would be'the Arch R/T. TheRiling Amplitude * 
is an Arch of the Horizon comprehended- between the Point: the. Sun or ' 


Star Riſes at, and that Point called the true Eaſt: As for Example, if che 


Sun ( or Star ) ſhould riſe at the Point C, © being the true Eaſt of the 
World, the Arch OC would be the Riſing Amplitude ; the ſame is to 
be underſtood of the vetting Amplitude either Southerly, or Northerly, 
according to the Suns Declination z bur of thignmore in the following pro- 
poſitions, when we-come to treat of 'the Amplitude. 


—— 


PROP. - XIV. 
Of the Almicanterabs, or Almicanters. 


S. * PHAT are the Almicanterabs , or Almicanters ? 
| T. They are little Circles, Parallels to the Horizon, _ 


and drawn one above another from the Horizon unto the 


Zenith, as you may eaſily underſtand by this Figure, where 


G H being the Horizon, EI, RS, OP, MN, and the other Circles 


Parallel to the Horizon, are called Almicanters. 
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57 Nanie was giv the 4rabian Afar, ntianths: Mas 
thematical >. vcd flouriſhed 2 their. Empire; and-10 their Language 
ſignifies only Circles of Mrirude. Afterwards Aſtronomy ſpreading from 
them tous, brought along with-icmigfiy ſuch Arabian Words. 

S. How.many Almicanterahs are there ? 

7. Thereardas:many as6fic-can imaginPoints:or Partsi in the Azimuth, 
for they-averiufiiniecas well. as. the Meridians, :neverthelefs we: ſeldow 
reckon'ote:tham there: ate.Degreesfrom: the Horizon to the Zenith, 
that is O. $4 $2. IST Pf = SUP 

S. For \ What uſe are theſe Cirgles ? ? 7 

T. Their uſe is bat ſmall, for,they ſerve only to mark the Altitude 


of the Sun or Stars, which the Aimanh ci do without them. 

5. How are theſe Circles of Altitude counted ? 

T. They are Counted L be pods the AR onVextcal rxlrsnfypenghe 
Horlzan = vithedonth, 7:45 I F 
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OT which of the Circles of. the Mes are 2 bw 
in hs and of the. Latitude; and Zeb... 


S ' F all the Circles Too b have Treated oe” , pray tell n me the moſt 
conſiderable (for, Navigation ," that: I may take particular 
| notice of thetn. 
+:naCTy Hl Iago icend derable ; are the LAderidzan, the DISH 
and the Equator, (or Equinoxial . 3, a 
hy.thoſe Thr Sis are than, others? 3 5.05508 
REheir, pie © Toes determiging the, Laticudes 
Part pt 7 EOS Rr 1u vill fan 
| $ oh pic 1 yorito v3 ba; braſh): 
Mt , 58 5w Isizor _ 51+ Ig pt gig ng I IO 21 
ade. 2 20. 1 
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$; BAT is the Latieude of place? 
T. The Latitude is womngd elſe but the Diſtance of a place or 
Zenith thereof from the Equinoxial, and therefore when you will know 


where you are arrived, .you muſt find ont by your Obſervation) how 
many Degrees and Minutes your Is t from the Equator or 
Equinoxial, and that ſhall be your Latitude, which is always equal tothe 


Height of the Pole: To define it more Aﬀtronomically, I ſay, that the 

andthe Þ San x, nd that the ini of the Word Gyn —_ 
tim the W 

ORs that 'the ology or = y 
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Breadth. (Remember that the Lathe iabroyscomeed rot Ty 
noxial to the Polesof the World, © that SAR Degnzct | 
tade North, and go' mare. of. Latitude. South. 3 


Efays. bf | o ns 


+ Fo put-211 inſtance, ſuppoſe now ' Ship was in North Lotirude 
4 Degrees 30 Minutes: defireyou mould nc whas chas 1eens || 


S.. I conceive it means-that 'my Ship: is: Diltane from the. Equinazia 
Northward 48 Degrees 3a Minutes. 
T.. You. have. it.. 


- 
s 1 * L » 
- 2 Pp #>* 


SB. 'HAT diag ate place 
T. The Longitude of a place, is nothing elfs vor the Difone 
from the fr Eodercag to the Meridian that paſſes t | 
nith or place whoſe Longitude you defire to know ;. but to fine it _ 
the Aſtronomers do; it __ Koa Equator (or 1 pn, Com- 
prehended between the and the Meridian that paſley 
gh the Zenith or Poi t Vertical of the. Linde. 
"Xie eo the Lownh, Geſche berth.) And wa 400 fo anemter 
It e t t you- are. to-Fome 
that the L fade h URN: counted from Y. And you ao fome coun-- 


WEST Eaſtward, and other boths Eaſtward = Welbrand. =. 
pry ' Offiy, (of the Longinude.)- | ?} 
Suppoſe now thadyour a isarrived in the Leg 6 Dagres: 


1: demand what that means ?. 


in ro nk ae Oer pwy ! 


= os par the —_ Latitude South ?. | "1 
T. It is only to know on which A Equinoxial we are ,. mhe: : 
ther. we be Northward- or. 
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ir 0146 196mg (Sip. vi. 
rid Wm ef the Sun Mt Stays: , and Da 


TE be ” 
ſt is Epos prey 7 the Sun, or bear, ©, 
the te Horizon, which ha "TX every te a the Sun or 
Star S Meri h (om 3 Fanny it: i properly 


: , "My 
It ſignihes only Height, an eners when RE call it Meri 
Alitude, it is the call it Meridian Height 
$. edu Ba nba take moe note 0 of the Aleridzen- Altimade than of 
an "hay 29 GALS 1-41 = bel : 5 


| bans 8 
It is the-DDegrees and Minr T es he Horizo 
and the -the Sun 7 Soar + Or thus, It is the Degrees a 


Center. 
Minutes of the Sun” or Stars Height above the Os: 


gas Afcr:2;; ral Td 
wig Þ ov « Of rhe Sur and Soars Deplinetion. 97 iis I $itd 
iS oiorlf; 835 VOTE {cot © Te 1 1: C97 


FT FEATF" 1s" Deoliniarien ? "IBF & 9! 

T. The Declination is nothin; eto, but the Diftatee of the 
Sun or Stars from the Equator; but to define it as Aſtronomers do, it 
is an Arch of the Meridian the rnn the Equator, Cor Equi- 


noxial) and the Sun or 
* S. If it be only the iltoncs of the Suu or Star from the Equinoxial, 


tis th Eatitudeof ' what 
dg" ag as She. k cof 2 place according, 0 you. haye 
x18 there is 2 grear: Difference; fortheLati> 


$7 


T. Althoir: Tents. theſes 


tae of a EE 55 x; \dut-. the Declination _ Changes every 


Minvte. 

S. Is it not the Primam Malek (or itith Heaven) hw he Cauſe 
that the Declination of the Sun C ſo often as it doth? 
T. EE En :har of 
Primum XMfobile Afobile (from Baits Welt) their Declinations would Beab 
"oem paper ning ap he Foley 1dEqua- 

por the Polesof the Zodiack 
poetic <16s or ceoſles The Equator 


ſams 


6 Habs, WCET ED k 


! GIÞ: mannef , they muſt of neceſlity be PEE TER nearer or becils + | 
from the Equator » becauſe of their oblique;moving under it, and ſoths: v 
Declination muſt _ increaſe or omen AE 

S. How much 1s the Suns greatelt Declination 

F. Ir is not (at preſent) above 23 De *3o Minutes ; IO Pn 
as the Sun is come tothe Tropicks; (which-ara Diſtant from the Equator 
but 23 Degrees 30 Minutes, ) he. returns = loks Equinoxi » and 
ſo by little and little his Declipggion. diminifheth. . - 

S.. Why, do you. make a Difference im the Declination, "Ta 
Declination North and the otlier D Say mee Ru, | 

'T". It is becauſe-the Sun (and Stars totes exon Wok ſid the 
Equatorand-ſornetimes6n the other, it fide. 
he is, we give different Names ro his C nov 
we, muſt Add. it to,.. or. Subtract: Tr "Fr our Wo, 
Diſtance from the Equinoxial, which asHaid” Atetore our pre 

S,. Can the Sun be without any Declination® © 

T. Yes; for every time'that he is at the- Equinox or ach. 
and Libra, ( that. is about the toth.. of Adarch and L220 yh 
kehath no 5 Declination , for he'is'then'it the 

S. How much is the greateſt Deflination of t Ef 17 No i a 

T. The. Declination of the ' Stars "differs | erdinsIgh Vieic' Efiti- 
tude ind Longitude, of which'we ſhall 1 ld irs dis 6.3 231 


I. there-nothing clfe to be. known conceriiing 't Seater ts. | 

tion ! ? Vas : 
T. Yes, there is much more that a nook Pilot oy an Artiſt muſt know, 

but Fſhall reſerve, it, untill ch6 Fhixd Beoky avbere it will find a more. 
proper place than this, which is only-deſigned for Principles ; however 

[ deſire you would take a particukr —_—__ theſe; Propaſic Io 

wn very TY for aan : | \ 
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PROP. XIE, - 


The RITES of the” Akitude of the Se Sib | 
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.S. hn ye aſſure me by your own experience, of the RefraQtion of the 
Sun andStars? - - - 
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tion, and: wh: ſe os on are well known, | 
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fore: need no farther Explanation ; | and fot the reaſon before-men- - 
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PROP. XXI, 


PHAT isaClime? 
T. It is a Space of the Earth Comprehended between 
| two Parallels, fo that on one fide of it the-longeſt Day in 
the Year ſurpaſſes by half an hour the longeſt Day in ths 
Year on the other ſide. | 

S. How many Climes are there ? A+ WIIF ak 

T. There zre but 24 on-each ſide of the Equimnoxial ,.'the furthermoſt 
of which ends at that part of the Earth where the Iongeft Day in the 
Year is of 24 Hours. . =O 

S. In what Latirude is it that the longeſt Day: in the Year's of 24 
Hours. | p BEE 

T. It is in the Latitude'of - 66 Degrees..3o Minutes , or in the places: 
ſituated right nnder the Polar Circles ( otherwiſe called the Circles: 
ArCtick , and Antarctick Y and no further z becauſe the longeſt Day ts. 
not to be accounted any more by Hours, but rather by Days, Weeks, 
and Months, infomuch that they who dwell right-under the Nerth-pole- 
have ſix Months .of Light or Day , whilſt the Sum is in the Northern Signs- 
or hath Declination North; and fix Months Dark' or Night, when the: 
Sun is in the South Signs or hath Declination South; and:contrary-wiſe: 
they that dwell right-under the South-pole have ſix Months Day, the: 
Sun being in the ſix Southern Signs, or having Declination South 3. and fix. 
Months Night, whilſt the Sun remains in the ſix Northern Signs, or hath” 
Declination North. | | 

S. Are the fix Months of Night as Dark as: our Nights are.commonly: 

to us? | | | 01 

T. No. for:as the:Sun never goeeth lower under the Horizon of thoſe: 
People than 23;Degrees (or thereabout) the Twilight or Dawning of tae: 
Day appears almoſt always, and there is one part of that time that it is. 
conſiderably Light, when the Sun appearsto them by: RefraCtion,, which: 
happens when the Sun is near the Horizon... AY 

S. How can you tell in what: Climat a place is ſituated ?.. . 

T. By SubtraQing the length of the Equinoxial Day! (1 2 Hours) frem: 
the longeſt Day: of the propoſed Place, ard doubling the Remainder to: 
reduce it..into half hours { which will ſhow in what Climat.you are., or: 
your place is fituated : AS for Exatnple , Suppoſe that at. Cambridge the: 
longeſt Day in Summer be of 16. Hours 3o Minutes, if you Subtract: 
12 Hours fromiit #(the hof an Equinoxial Day.):the Remainder will: 
be 4 Hours and a half, (for: 3o Minutes is half ar hour Þ which being. 
doubled makes 9 half hours, by which you know that Cambriage is-in the: 
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Ninth Clime from the Equinoxial Northward, ſince Cambridge has North 


and other ways, the length of the longeſt Day in the Year, which you 


—c 


Latitude, and the Climes are accounted as the.Latitudes, I mean-from the 
Equinoxial towards the Poles- TY 
S. How do you know the length of the longeſt Day of a place ? 
T. By the Latitude of the praþoſed (place and the Suns greateſt De. 
clination , which being known, you may eaſily find out by the Globes 


will find to agree with the following Tables  -- T "= F 
pus 6 | jet \ F\S8-. 
A Table ſhowing the Longeſt Day in every Degree of Latitdtle. 
| RR; a2 53-10 165! 
| Latit. | Longeſt-Day | -4{Latit..: Longeſt-Day + .7. 
* \Degrees. H. MM. "Si! Degrees. 'H.'; MM. 8.1} . 3 
t 12 "3-28 7 3 43.36 16<.1. 3 
23 342 06 x6 31 14& 01124; 
*"S 22.49: 32 114' 066 8] 
4-112 14 90 þ 33.654. 11k, 12:7 
C-:.FI2, 117 28.3 4 $4. 4. 1&+.. $0... 24 hr. 
| Þ-+6! 1127-201 $641: ; 35 41itprrat biga 
1-<AKE 1 252454448 1-5; 36 ; 14 27 -20 
8 j1i2 28:00 37. $1433 eg} 
v9 þ1I2 -32-: 36!.. - , +[.:38 [4.4 37 236 (+: 52 
\vd . 30: 1 I2 435 121þ 444 9 30: (4 Aquolggt!56!] 167! 16 
\ 1 12 112.542, 41]. - #17; 14, 1537: 44} 
\ (13 "| F& 49; 8 | 42, | 15, 04 24} | 
I4 12 49 44 _ 43 ; 151,11 20|. 
LS, 2531-32 [1 200k Sheng 13-48] 
W122; $7...40 1: 45 -j15-26  o8}<2r 4 
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PR O Pp. XXII. 


S.Y S the: Sphere i in-the ſar#e Jo irion to all People, in reſpect: of* the: 
Horizon ! 
T. No, for to ſore Peo le the Spheren is direls, to ſome others- 
it 1s oblique”, arid 0 others it is Pavallel. 
S. When is iVcallod/a Dire Sphive 2 | 2. 
T. I is whenbetly the Poles 6f the: Worldlars at the Horizons, avi: 
the following Figure, which Thoweth-how the Earth is polited-toall: 
thoſe who cyt ei "the 'Equator,. (or Equinoxial.); 
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B is the North Pole. 

A the South Pole. - 

AB the Horizon. , 

CD the Equinoxaal. 

F G the Tropick of Cancer. 

HI the Tropick of Capricorn.” The Circles between H C, CF, 
Thy ID, DG, are the Parallels that the Sun deſcribes in makin his 
Revolution: , that is to ſay one every Day, at one Degree ( of the 
Ecliptick) Diſtarce one from another. The Arches under the Horizon 
AB are the Night Arches; and thoſe above it,.the Day Arches. 


S. Why 1s it called a Dire& Sphere ? 

T. It is becauſe the Sun, Stars, and other Celeſtial Bodies, aſcend 
directly above the Horizon, add deſcend as direCtly under it. 

S. What ig there in a Dwret# Sphere to be taken notice of ? | 

T. You are to take notice of the equality of the Days ahd Nights, 
(that each of them is of i 2 Hours) and the Sun, Stars, and other Celeſtial 
Bodies are as long above the Horizon, 'as they are under-it. 

S; When is it called an Ovlique Sphere ?  ' 2 

T. It is when one of the Poles is elivated above the Horizon ,' and ry 
the Horizon cuts the Equator (or Equinoxial) and all the Parallels Ob- 
liquely, flopingly, or at Oblique-angles, as in the fo!lowing Figure, which 
ſhoweth how the Earth is poſited to thoſe Natio!:, tus dwelb in 0 
Oblique Sphere. d 
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S.* What muſt I take nofice of in 'the Oblique Sphere ?. | 

_ T.' You areto take notice that the Sun and Stars have (in reſpect of the 
Horizon) Oblique and unequal Aſcentions, and Deſcentions, and that 
the Days-and Nights are unequal ( except when the ''Sun is at the 
Equinox.) | | . | 

S. Why are not-the Days and Nights unequal, as well when the Sun 
is at the Equinox, as in a Parallel ? 

_ FT. Itis becauſe the Equator , is not divided unequally by the Horizon 
as the Parallels are, but: only into two equal Partsz from whence it fol- 
loweth, that when the Snn is at the Equator, (or Equinoxial) he is as long 
under the Horizon, as above it ; and therefore the Day and Night will be 
then of equal length. | | G 

S. Why is it called an Oblique Sphere ? | | 

T. It is becauſe the Sun, Moon, and Stars perform their Diurnal Moe 
tions in Circles Oblique to the Horizon. | Bis. 

S. When is'it called a' Parallel Sphere ? 


PT. It is when one of the Poles. 1s 1n the Zenith; and the other in the 


Nadir, and that the Equator (or Equinoxial) is Parallel to the Horizon ; 
as 1n the Figure following, which ſhoweth how the Earth is poſited to thoſe 
Whom we will ſuppoſe to dwell under the Pole. 
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S: What do F-learn by this Pardtlet | 
T. You learn that there is 6 Months of Day: light, and 6 Months of 
Night 3 for if it is Day all the time that the Sun is ſeen above the Mo- 
rizon., you-cannot doubt but from the-roth. of Afarch, to the 12th. of 
September, it will be Day-to thoſe that dwell in a Parallel Sphere, under 
the Pole ArCtick, ( or North Pole ) becaufe the Sun is alt that time on the 
North-ſide of the Equator, and is above their Horizon; and on the con-. 
trary, it will be Night to them from the 12th. of Seprember, to the 1oth.. 
of March; becauſe the Sun will be then on the'South-ſide of the Equator, 
and under their Horizon, (except ſome few Days that the Sun appeareth 
by Refraction ;) but to thoſe who dwell under the South-pole-(if any do): 
it is quite contrary , for they have 6 Months Day when the Sun hath-. 
Declination South » and 6 Months Night when he hack Declination 
North.. | 
S. Why is it called a Parallel Sphere ?* :0h 
T.. It is becauſe the Sun and other Celeſtial Bodies (in the Diurnal 
Reyolution of the. Heavens) move Parallel to the Horizon. * 
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PROP: XXIL 
Of Eclipſes. 


S. HAT. gud the Word Eclipſe ? EN abs 
F. It ſignifies to want, Light, and to be darkened and hid- 
den from our ſight. | h - ; 
S. How many forts of Eclip/es are there ? 

T. Two ſorts, one of the Sun, and the other of the Moon. 

S. When is it that thoſe Eclipſes happen? | 

T. They happen when the Sun and Moon are at the fame Time under 
the Ecliptickz or when they meet at the-Head or Tail of the Dragon. 

S. What do you mean- by the Head and Tail of the Dragon? « 

T. 1 mean nothing elſe but thoſe two Pojnts.on the Ecliptick under 
which the Moon paſſeth; in making: her own proper Revolution z and. 
therefore who underſtands well what the Equinoxes are, may very well 
underſtand what the Head and Tait of the Dragon are in the Ecliptick 3 
for as the Equinoxes are ovlytwo Points in the Equinoxial which mark the 
interſe&tion of two Circlesz towit, that of the Ecliptick and Equinoxial: 
$0 the Head and Tail of: the Dragon are but two Points in the-Ecliptick, 
which mark the InterſeCtion of the Ecliptick and the Circle which the 
Moon deſcribeth, called her Deferene, erty” 

S. What is an/Eclipſe of the Acorn ? | | 

T. It is when the Sp and Moon are Diametrically oppoſed one to 
another, and that the Earth is exatly betwixt them both. 

S. What is the cauſe of the Eclipſe of the door ? 

T. It is the Earths coming between - her. and the Sun , for by that 
interpoſition the Moon is hindered -from the Light of the Sun, from” 
which ſhe borrows her own Light, for ſhe ſhines only. by. the Suns Light 
falling upon her , and therefore cannot ſhine when the- Earth comes be- 
tween and-ſtpps that Light. So that you are to-reckon the Darkneſs of 
the Moon in an Eclipſe to be the ſhadow of the Earth fallingupon her. 

S. When is it that the Sunand Moon are Diametrically oppoſed one 
to another ? ; | | 

T. It is when a Line dfawn from the Center of the San to that of the 
Moon, paſleth through the Center of the Earth. 

4 Is not the Moon oppoſed to the Sun every time that ſhe is in her 
Full * | 
- T, Yes, but not Diametrically, | 

- ,Do the Eclipſes of the Moon happen always when ſhe is in her 
Full * 

_ T. Yes; and the Eclipſes of the Sun only when the: Moon is in Con- 
Junction with hin. + | | 
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The © Principles. of Boox. 1h, 

S. When is the Eclipſe of the Sun? : 

T. It is when the Moon is between the Sun and the Earth. 

S. Are the Eclipſes of any uſe in Navigation ? 

T. Yes, if by them the Longitude may be known , as ſome would have: 
it; but to tell you my opinion, I doubt very much of it, ſince the moſt ' 
Famous Aſtronomers (as Ticho-Brabe, Ptoleme, Longo-Moutanus, Metins, 
Keplerus, -Hortenſins, Regiomontanus, Lansbergius, and many more, doffot 
only differ much one from another in their Obſervations, but are'\found 
in a conſiderable.error, by the known Diftance of ſeveral Places, as you 
may ſee in the 12th. Book of Fourniers Hydrographie , 'where you will 
alſo find the cauſe of that error, too long here to relate.. | 
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P R. OP... .XXLIV.. 


Of. the. Latitude of the. fixed. Stars. 


LY 1 HAT is the Latitude of the Stars ** + 
A ] F. Fhe Latitude of the Stars, is nothing elſe but the- 


Diſtance of any Star from the Ecliptick, (as the following 

Figure ſhoweth,) and therefore thoſe Stars which are Diſtant- 

from it Northerly, are ſaid to have Latitude North, but thoſe which 
are Soptherly, or betwixt the Ecliptick and South Pole-of the Zodiacky 

have. Latitpde South.. | | a 

S, Is it true that the Latitudes of the Stars never Change ?: 

T. Altho- the Latitude of- the Stars be not alltogether unvariable or: 
unchangable, it is'ſo little, that in-400 Years their change is-inſenſible;. 
for as their greateſt change (of Latitude) is but-of ſame Mindttes, it: 
becomes ſenſfible-in its: parts butin a very long time; which is-the:reaſon 
that. moſt Authors write that the Latitudes of the'Stars never: change, 
(being not. worth ones while to take notice of it.) © - 
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 &B. (in the middle or the Zodiack)« is-the Ecliptick: - 
K and H are the Poles of the World: 
GF- the Poles-of the: Ecliptick. | 
-GAF, GLF, GMF, GOF, GPF, CRE, are the' 6 Circles off . 
poſition, which divide the Firmament jinto' 12 equal Parts ; by which” 
we know under: what Sign-any Star-is ſitnated, (altho-it- be our off the: 
Zodiack) for the Circles of Poſition paſs through the beginning of. every - 
Sien, as this Figure ſtfbweth... - x 
The Latitude of a Star is counted from the Ecliptick: towards either-- 
of the Poles of the Zodiack, ſo the.Arch CS, is tht Latitude of the Star. 
at C, the Longitude of a Star is to be counted in the Ecliptick ; from : 
the firſt Point of Aies. to the. Star, according to the.ſucceſſion: of. the - 
Signs, that is:to fay, from Aries to Txurns; and fo forward. | 


. Of the Longitude of the: Stari. 


FF FF HAT is the Longitude of the Stare” | 
/  T, The Longitude of -the Stars is nothing elſe- bit the-: 
' Diſtance of any Star from the.Vernal Equinox or firft Point:: 


(or beginning) of the Sign». 4ries; ( according to. the.- . 
Order. of. the Signs; )_ or-thus, _it is an Arch of. the FAliptick Compre-- 


— Pa 


th. 


hended between the firſt Point of Aries, and the Circle which paſſeth | 
through the Body of the Star and Poles of the Zodiack, as-you will better. 
underſtand by the precedent Figure. W | 

S. Do the fixed Stars Change their Longitude ? 

T. Yes, for it is the qpigion of the beſt Aftronomers that their Longj. 
tude increaſes 5 1/Seconds every Year ; which is ſomething'more than a De- 
gree in 71 Years. | | 0 Meet | 49 

S. If it be.ſo., the Table of the Stars Longitude ſhould be Correfted 
-every 4th. Year if not _oftener. p | 

T. It is true, and I will ſhow you 1n 1ts proper place how to Corret 
:them , as well as the Tables of the Suns Declinatign. | 
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.P'R OP. XXYL | > 
Of the Declination of the Stars. 


$i HAT is the Declinatiox of. the Stars ? 
| \ A T. The Declination of the Stars is the ſame as the De- 
_ clination of the Sun, to wit, the Diftance of any Star from 
the Equinoxial, either Northward or Southward. 
S. Do the fixed Stars Change in Declination as well as.in Longitude ? 
T. Yes, and that is the chief reaſon that the Tables of the Stars De- 
clination muſt be Corre&ted. from time-to* time ; for, the newer your 
Tables are, the more exact you will be-in your Obſeryations. | 


\ 


pt —__n—_— 
wt. AMA 


PROP. XXVII. 


Of the Right Aſcention of the Sun and Stars; Oblique + 
Aſcention ; and Aſcentional Difference. | 


c 


— 


S.* HAT is the Right Aſcention of the Sun, (or Stars? ) | 
| T. It is the Point (or Degree and Minute) of the Equinoxial 
\ \ which comes with the Syn ar Star to the Horizon , and that 
Riſes (or goeth down) with It, in a Right Sphere. 
S, What ſignifies Aſcertion ?. 0 -; ap” 
T. It ſignifies only to Aſcend or-riſe up, for it is derived of the L4tw 
Word Aſcentio. | | 


_ S. Why- 
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' $. Why do'you calt it Right Hſcemion? IT 

T. It ic called Right;  becanfe thar in'a Right Sphere (where the Ho- 
rizon is Right) the: Stars and other Celeſtial Bodies; Aſcend Right (or 
Perpendicularly).abovethe-Horizon. | | 

S. Doth. the Right Aſcention ſignifie any thing elſe but the Point of 
the Equinoxial, which fiſes with the Smn or Star in a Right Sphere ? | 

T. No, for by the Right Aſcention we mean nothing elf but -the 
Point or Degree of the Equinoxial, which paſſeth by the Meridian with: 
the Sun or Star, in what part of the World ſoeyer we be, as the fol-- 
lowing Figure ſhoweth. | 


<> 


1 


Wherein let the Sun or Star be-conceived at A, then is the- Point” B 
(where a Meridian NAS __ through: the. Point , cuts the. Equator: 
A 


EBQ,) the Point of its Right Afcention : And the-whole Arch upon the: 
Equator intercepted. between that. Point and the beginning of Aries. . is- 
calld the Right Aſcention of the-Surror:Star-repreſeured.at-A.. 


S. How car you call it Right Aſcention where the Horizon'is Oblique:; - 
2nd the Sun and Stars Aftend Obliquely ?: £1;1. 04 | | 

T. Well enough, : forjn the Oblique Sphere; the:Meridian does the 
Ofiice of a Right Horizon, fince:the two Potes are-in the Meridian, and i 
the Sun and Stars (carried by:the Primim Mobile.) cur or: croſs the-Meri-- 
Gan Perpendicularly ,. or-at Right-angles,- in the-ſame manner: as -whenz 
they Riſe or Aſcend. above a:Right Horizon;; which is a Very. convenient. 
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thing for Pilots and Aſtronomers. becauſe they 'make their beſt and 
chiefeſt Obſervations whenthe Sun and Stars are uponthe Meridian . 
.S. This would ſeem plain enough to ſome People ;- but for my part F 
.do not yet underſtand it well, pray make it more intelligible if you-:can? 
.T.. Yo make it plainer, and.more caſte; you muſt conſider.,,.that. the 
Equinoxial and the Zodiack-are two great Circles which cut one another 
into two equal parts, in the two» Points. called the Equinoxes;,- in the 
firſt Points or beginnings of zAt3ds and. Libra. now it Is fromthe begins. 
ning of (the Sign) Aries, that, we begin the Right: Aſcention, according 
to the order of the Signs; that is, from Welt Eaſterly; And therefore 
the Right Aſcention of the Sun (or Stars ;) Is nothing elſe, but the Point 
-or Degree and Minute of the Equinoxial, that comes to the Meridian 
with the Sun, (cr Stars) which Degrees, are accounted from the begin- 
ning of Aries, to that Point ; and as the Equinoxial repreſents to us 
the Time, and that by its Motion we reckon our-Days, (fince a natural 
Day is but the Revolution of ( all) the Equinoxial about the World) 
it followeth that all the parts of the Equinoxial paſs ſucceſſively one;af- 
\ter another by«our Horizon and Meridian ; and therefore the "Right 
Aſcentions*(which are but thoſe Points of the Equinoxial, that paſs or 
come with the Sun or any Star upon our Meridian) come likewiſe to our 
Meridian one after another in the ſame manner asall the Degrees of the 
Equinoxial do; that is to ſay, 15 Minutes of a Degree in one Minute of 
.an hour; one Degree in 4 Minutes of an hour; and 15 Degrees in an 
hour. So that for Example, a Star whoſe Right Aﬀention differs from 
another of 15. Degrees, will come:to our Meridian one hour ſooner; 
or later than the other Star 3 and. more or. leſs proportionably, to the 
Degrees of Difference their Right Aſcentions. @ | "- 
S. As I underſtand there is no great-Diſference between the Right 
Afcentions, and the Longitudes of the World. AM wh 
T. If you underſtand\well what. the: Longitndes of the World are, 
you muſt needs underſtand, what-the-Right Aſcentions are: For I know 
no Difference-at all; ſince the Longltudes like the Right Aſcentions are | 
accounted upon the Equinoxial, and begin at the firſt Meridian 5 which 
in the Right Aſcention bs halt of the Colbreof the Equinox which pafſeth 
by the beginning of 4&5; which Colure of the' Equinox is alſo a Meri- 
dian, 4ince it pafleth through the Points of the Equinoxes, and the Poles 
of the World; from which the Right Aſcentions go, always increaſing, 
Eaſtward untill: they return to the firſt-Meridianor Colure of the Equi- 
noxes, where we count 360 Degrees of Longitude or Right Aſcention: 
And therefore if you canwell diſtinguiſh the Longitude of a place; you 
muſt needs likewiſe underſtand the meaning of the Right Aſcention'0f 
the Sun or of any Star. 1s Hl + eX: 
S. What is the uſe of the Right Aſcention of the Stars ? 


7. Its uſe 1s chiefly to: find. what time the Stars will come upon/our\ 

Meridian ,- that by it we may obſerve -our Latitude; it ſerveth alſo to find” 

the hour of the N1zht, as ſhall be ſbownto' you in the Fourth bo 
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Heaven in which they. are r—m ? 


T. It is becauſe ther 1s.not: ſo thick, and ſo canngt; 
The of the 2s the Starsan, by-which means 


anl7 they. becoriie vifible-to-us.- 4 
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(.:25'Thie: Greke dren ab#5 Sears; ho 7 Lo of the —_ - = 
Third: 12'of the Fourth 8 ie 
4 which make up the Wain , omg + qiny; fo Soul er 1s called; Du Me : 
the Thill-horſe-1s called Alioth.; they are all: of. x an hs X 
Obſerve ,. thatithe two, Stars: called the Guards of the, Cremer Pr 
by imagining a Line to be extended by thoſe two-Ftarsy you 
Pole-ftar ; and alſo,-:that-t the:Pole it Wi lies Me pew orig | 
Moth. and the! Pole-ſtar:- «ct 191 3 Y. Ih >»woh3 r yait " ; 
3s Draco, or the Dragon, a Conſtellation os 25.5t6rs 1) that lies-winea 
thing betwixt-the two Beats; it has but -1 Star o£ The, ſecond Magni 
which fallows:the laſt. but,one in the Tail, it.hath 1oStarsof therFh) 
and is notable, becauſe it hath Stars in every one of the Twelve Signs: 
and for that.the Pole ofthe Echiprick lies in the.yery middleof this Con- 
ho pr Ants Fake os la ear 1 het; oy > 
4. Cephens\,a Kingiob Er bz @ ellation.t ;got any 
rh omg of: UFEQdbOr: been Magirncs init ; Kot 
21 Stars. . .-: Tl ., a | 
5- Bates, the Keeper of the/Byar, G5 22 Sears, | 
whereof -F:igof the-Firſd; Magnitude _ AE ral 44> | 
byt the Grets,anddrimechof NB) pc ok =; 


I Peer Pa cs ca}lgd-t 
7. ATeneules;, whith his Club, ld the wo : 
whereof none of the Firſt on Second Magnizudes/there arog of ghe T 
whereof that in his Head called Ras Algetl is the moſt not | 
8. The Harp, or Vultur Cadens, of 1 5 Stars, _—_ 1 is Bo rice | 
Magnitude , -called  Lyr%%0r 
: TheSwar Wan, of 40 Stars, whereof 1 is i ofthe Se Seeond nd grind, near: 


the Tail. 13Jo < Yovroder-z * 

"JO. Conn, wh was the-Mother of od AK ng i LE in hey ' 
Chair, ſhe has in ber:Breaſt a bright Star of the Third Magnitude,” called 
Scheder ;; thereare in this GonſteUation ouly,28 wo ies to Bajerys: 
and others; - Tre tis * £20k 9 {.yC eo or one tht 454 0500 hes 1 6686 4 

:1 +1: Pexſens, \the Son gf Doc, . whereo nl b 
Meaduſe' $ Head 5: Jeg2 $F2-DEfrS-, 2 
tude, one-in his Lei ap Areht cs 
£lgol, the reſt are of the Fourth, Fifth, .an | 

12: Auriga, the. Carter, of 40 Stars, -whereof: one Nagn) his Back of the 
Eirft Magnitade,.called the Cam Perec#th 5, and.Capella. _ PORT < +; 

131 MER 'that holds T6 EIPM contains, 3. Stars. a | 
one 64 the, Sec Nagatad e 1n;Þy 

; 1\nfe Tn Serpent of-35 Stars x; Whe! ar only of the Sefgnd Magni- 
tude i mitsNeck.- ; --; if. bit 

- 3%, Sages Or the Dart., of. FRE bye.non of any conlid re 
digacs... SL 7517 40 £940] of daiw _ a7 iro9I6Humd ns 
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<v'F ing Valtrr, of 25'Stars; whereof ”"_— one-is of 
p ki called/Filtnr volans; or- Aquila:  --- 
"20 ſtnall'Stars, * "nORE. of the Firſt or Second Mag- 


nitudes. 

18: The Lefſer-Horſe, containing:4-Stars ofthe Fourth Magnitade. | 

19. Pegaſus por the! "Horſe. a-fair Conſtellation of 23 Stars; 

whereof 4 are ofthe Second e , "that inthe Tipof the: Wing i is 
called: Markgh, theſe faid 4:Stars make a/ Square... - 

20. Andromeda, or the Chained Woman, Freedand Married to Perſeus, 
containing 27/Stars. whereof* 3 areof ' the Second Magnitude, the firſt in. 
the Head, the ſecond in the Girdle, and the third in her Lege. 

. 21c The Tiviengle, of 6-ſmalt: w wary 

| 22, Bereniee's Hair, of 13 Stars, "all of ſmall Ma nudes, 

23, Cor: Carali,39 fmall:Confſfellation, formerly ioformes, added by the: 
Worthy and Loyal Knight Sir Charles. Starbrough'; of of 3 Stars, ſituate 
betwixt the Great Bear and the laſt Conſtellation Coma Berenicis, whereof. 


that of the. Second-Magnitude' is called : Cor Carol; in Memory of King: 


CLEAR ior MOURYE.. EY 
| 1: Hit: Confetation in in ws Fodutch; are Y VIZ; 
t. Aries, the Ram, the Leadervf the Flock, containing ry Stars? that: 


which is moſt noted., is that'in his-Ear of the Third Magnitude, fronr 
whence; many: Aſtrotiomical Tables were formerly Calculated, and from-- 


this.Copernicus accompted the Proceſſion of the Equinoctial: 


2:1 anrns; the. Bud, containing 48 Stars, whereof one in the Bull's Eye- 
; "of theFirſt Ma —_ tude; called [Mdebaran,and by the Romans, Palilicinm ;- 
nd another: iy the: Tip: of- his:Horn' is: of the-Second- Magnitude. This-. 
ba Conſtellation has two ſmaller Conſtellations belonging toit, 1. the- 
Plezades, or-Seven Stars.,: in the Bull's Neck; ſometimes they are called. 
Vergilie, "becauſe oftheir Coſmical Riſin ng inthe Spring *' 2. Hyades, which- 
are Five Stars near the Bull's Eye, called ſometimes Sxculs.. 
- -3- The Twins, or Gemins, a Conſtellation of 34'Stars, whereof 3 are- 


' of the- Second Magnitude 3 the-firſt- ; in-the Head is called 


Caffory that. in the Neck-following'is called Po lax., and the third is in- 
the Foot. | 

4.. The:;Creb,” or- Cancers containing: 32 Stars, two of them: of the- 
Third Magnitude; +: the. reſt 'of the Fourth; Fifth;-and Sixth. 
» 5» The:Lyon, :Le0,: containing 43'Stars, whereof. two are-of the Firſt” 
Magnitude,;.-viz. the Lions Heart or Regulus , -and:that in the Extremity 
of the Tail called Cauda Leomes, very fair Stars; and-two of the-Second< 


| Pagnitude,, vizethar in the-middleof- thethreein his Neck, and thaton-. 


| { top of Js; Logs OLDS. | _ $$ 
he Virgin, #/rgo, ; bath. 45Stars belongs to her: one Conlide-. 
rable. of the Firſt OS , in _ arr +Leſehand,: called oo . 
Ki "ginjs or Kindengiarte. ::-: hy 
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| ” Tha Rathuee, 1 Libray. mip acti_ny: | 
«Second Magaitude . viz. one mithe [the Southern Scale | 
: xalis, the. other 1in the very- Ead of. the' Handle called: | 
' frzonalss. _- 
8. The Scorpion, containing: erm 6neof the1 i 
9. Sagittarius, or-the;Centasr, dark go arinit; io winecdFeaar | 
the Second Magnitude, .one:in' the Knee- of his Right-lez, AY 
n the Heel of the ſame Leg. 19h 
10. Capricornus, containing 28 Stars ,; but-none of them cither tg 
Firlt or Second Magnitude. Hott | 
I - Aquarius, having 42 Stars in.it,. but noHe oÞany: conſidertble Mags 
NItu of KIRIN KR 
12.” Piſces, the Fiſhes, have 36 Statkin rliond,, bit. __ them cirher 
'of the; Firſt or Second Magnitud Ex. | 18 4s 
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The Conſtellations on the Sokeh ſide of rhe Zodiack;; — 1.) 3 Y 


1. The Whale , or Cetus, a.Conſtellation of 29 Stars, whecbe two 
-are of the Second Magnitude ,.onie near his\'Mouth:,> and-another near. 
the Tail. 

2. Orion, a moſt noted Contſtellation:bf-56'Stars; whereof therd * 
-one of the Firſt Magnitude'in: his Left-ſhoulder of .a raddy!ootour ;, 'akd 
another of the ſame Magnitude in- his Right-foot called” Rigel; "there ur 
four of the Second Magnitude, one:in-his:Right>ſhionlder, -and*three In 
his Girdle-in a ſtraight Line called th& Yard und: Thiere' arexwo in he | 
Shoulders before-mentioned ,  two:in hisFeet; three'in'ths Tart: 
and three below in the Sword'; which: faſhion this great Warriour wy 
are very notorious. 

. Eridanus, or the River, of-44 Stars, iri the Extremirywhereof one | 
of the Firſt Magnitude called Enar, the reſt are ſmall ones) -1 | 

4. The Hare, Lepns, of i3:Stars;all-ſmall otiezz 57 Mon wa6td 1 ot 

5- The Great Dog, Canis major , rr mech 19 Sears, = 
that.in his Mouth is of the Firſb Magnitude; Lagere® aaron 
Szrins , and one near his Left-knee: 18! the the 5 rd Moyengey the 
are ſmall Stars. 

6. The Little Dog, Canis minor; of 10 Stavs'y* whereof One iris Befl | 
called Procyor is of the firſt Magnituds, the reſt areſmall} 111i 5 me L 

7- The Ship, or: Argo Navie, a Conſtellation of5 r.Starsy ; wherebf 
inthe Rudder called Cartopes is of the Firſt Magnitude, andthereare ; 
Stars of the Second diſperſed in this Conſteliations-- - L 08 

8.. Centaurus, or the Centanr, aConftellationoP 41 oettorWherctes 
are two of the Firſt Magnitude, one in his Left-thigh\” and anothe? 
the Extremity of hisRight-foot; there are fiveof che Sdcond: U 
the reſt: ſmall. 

9- Crater, the Goble, is a ſinall Conſtellation of TY FREY 

10. Coreg, | 


C46 hack : 00 OR Ke RIM aa EE at OTF * RATS 27" 32. <4 at tr Sa A ES. + EDS: 
£4 TY FISH 9.5 Se » OE ?-BY 0%? By to one 35 TIT " WHY A be get; * NIED £.< LC: a $0IE : 
Bo gd © ih ne MORE) PROT : STI Ng 0 - It wi. 20: oy 
PS; PD IEEE 1 SEM Woo OT AE OO SD Mg 5 ct! 0 ; *y CE Ot OA a F: ; 
OILY $3." 35.7 ad "3 y . _ s L < « > » S.*% 4 A bs ws _ 
> 4A T4 #3722 ; Fee 2 - v 
$e IY 2% F ry us =y - 
4 ate & * > *% h 4 : *s - 
n C jon Pay 0e"'S! 5 . i, IIS i V ESP da a <h » ' $ 
: We b a RIS een thtiom 
Fe . : _= — — EEC a iins. Hes CR 8 - 
ANY | e p< 7 G % " ; 
. 5 - » < 
þ | ” x n o 7 T 
, — k . = 2 Ps 4 3 AF 
*® o & » - : © 
. \ z Ss 
3 a - - by .n _ v 
"1 b ” _ - - - 
oo lids SE Wo BOM oo Ge + Vary Þ wh 0 nem » # rants ts. no » piano» «© aitbds. + dit bo Als oregon ng a7. FA 
3 SS —_ 
w - * ! £ P " 


a nt '® F . £ g. '- 
= 
o w - 
A k. x FI w a, 
: = 


Cor Hydre;, thre ol THY OY garb 
Je LARS Wolf, 2:Gonſtelation: of 20 Stars, all ſmalt.. 
13. F e Altar, Ara, of 6 ſmall Stars. pe © 4 
. I4: The Southern Cremn, Corona /Meridgondlis,. of 1 3 ſmalkStars.. 
0 41s mrhern Fiſh, Piſcis Notins,. 0 12 Stars, whereof 'one in the- 
Mouth called Fumrabant is of the Firſt Magnitude ,. the relt are-fmall- 
Stars. .:ftis Tix INTEL? bh SE » fi | | 
16. There: are T2 Conſtellations more towards the'South Pole., viz. 
1. The Teajorta Pave. 2. Toucan; 3. Gras 5.4. Phenix, 5, Dorado;- 
6. Pifcts volans; 7. Hyarat;. 8. Chamtleon ; 9. Api; lo:nAprs Indica 3. 
11. Triauguburi: and- 12. Indus. 30S oo ET I 0D 
Theres beſides to þe-noted, the &:317 - deſcribed upon theGlobe- 
round about, .and ſeveral other little Clouds, or white Spots, the which- 
viewed by a good and long Teleſcopearefound tohevery many ſmall Stars- 
together, andinfigite in number,-ſo cloſe, that with the bare Eye they diſ- 
appear, and ſeem to he aimali Cloud and white Way: Sorta tho Number: 
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of the Stars mentioned in the ma onſtellations are not. all, nor it,may 
be not the Thouſandth part of the Stars ; for as ſoie Eyes may ſee more. 
of them than others, ſo by Glaſſes ſtill longer than others.more. areſeen ,., 
and may.be almoſt accom pted infinite. - 
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Of: the Magnitude, of the Stars ,. and: their Proportions to-the. 
Earth , how great their viſible Diameters are, and which: 


of them [Dyna chiefly bs known:by Pilots, 8&c.. 


"0 W do Aſtronomers determin'or agree concerning, the. Mag- - 

- nitude of the Stars? . _ | 

5 ... T. They agree by the Compariſon orReſpeCt they have one-- 

\© 3:1:"' t-anethier, (being/impoſſible-to- knowit otherwiſe; becauſe of-. 

_ theexegbitrancIIiffance they arefromuis; Þ* andthis is their way: They. 
ſay that. the Stars of. the firſt Magnitnde are thoſe which are.moſticonſi-—- 
derable, amongſt 'which-, there is ſome which gives 2 greater light than = 
others ; as for Example, Sirizs.in the Mouth of the" Grea# Dog is much >: 
Brighter than the Balls Eye, call'd by the-IAnab@ne; Aldebian;.althoiborh » 
are ſaid to be of the Firſt Magnitude: Nexttoheſe, thoſe-which r- 
alittle leſs Bright or give lefler Light,-. are ſaid be of the: Second Magri=- 
tude; then follow thoſe yet a little leſſer ** oronefireinferionrromhe ſe-- 
cond. for the Third. Magnitnde ; and ſo the.Stars Gradually decreaſe Ullm- 
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7. The Bll, Libra, contaiging-x4ftars4) 
| «Second Magnitude ,. vi. onecin/the- Sonthan Scale j 
: nalis, the. other-in the very Ead of: the\Handlecalled: | me | 
\ fr1onalss. 
8. The Scorpion, containing 35-Stars, 6nvof che Phy ute 
.Body called Cor Scorpions, andiof the-Setond in the Head: uu) 
9. Sagittarius, or theCentasr, tiath, go Stars init 3/0 
the Second Magnitude, .one:in'the Knee- of his Right-leg , and _— 
in the Heel of the ſameLeg. Wd. 
10. Capricornus,, containing. 28 Stars , but none of the either of the 
Firſt or Second Magnitude. 5H} 3 
I - Aquarius, having 42 Stars init: but nohe of any conſiderable Mag: | 
Nitude. I BUUXNL 5 e£Y 
12.” Piſces, the Fiſhes, have 36 Stathii rhonk, bac.ncibed them ether 
:of the; Firſt or Second Magnitude.» - 119-v1 * 
£1 #555 
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1. The Whale , or Cetus, a- Conſtellation of 29 Stars, _—_—_ two 
are of the Second Magnitude, .otie near: his Mouth:,- and-another near 
the Tail. 

2, Orion, a moſt noted Confellation of - 56'Starsz- whereof there is 
'one of the Firſt Magnitude'in his Left-ſhoulder of.a ruddyicotour ; * 
another of the ſame Magnitude in- his Right-foot called"Riget; There are 
four of the Second Magnitude, one-in-his:Right>ſtionlder: > -and' 'three' in 
his Girdiein a ſtraight Line called: tht Yard Wand: There are'rwo in- the, 
Shoulders before-mentioned ,  rwo.in his Feet; three'in'the Tard: 
and three below in the Sword', which: faſhion! thnscgfear Warriour 1-in 
are very. notorious. 3 | 

3. Eridanus, or the River, of-44 Stars, i ir the Exnrenirymianoowh 
of the Firſt Magnitude called Enar, the eſtarefmallones: -! 

4. The Hare, Lepys, of 13'Stars/allſmall oti:i roo #44 

5. The Great Dog, C anio major,  Contellion'of:19 Std wh hers 
that-in his Mouth is of the FiribMagnitudes a :ſparkline 
Sins, and one near his Left-knee; 18: of 'the'S 2 Magriugey ther: 
are ſmall Stars. 

6. The Little Dog, Canis minor, of 110 Stars';; whereof One Inv iis Belly 
called Procyon is of the firſt Magnitude; the reſfareſmalls- 115 P61 

7. The Ship, or: Argo Navi, , a Conſtellation of)5 r.Starsys wherebf Ine. 
in the Rudder called Caztopes is of the Firſt Mapnirude, andthereare 
Stars of the-Second diſperſed in this Conſtellations - / wn 

8. Cemaurus, or the Centaur, aConftellationoP 41 Stfs>wherelw'th 
are two of the Firſt Magnitude, one in his Left-thighi"and' another in 
the Extremity of hisRight-foot ; there are fiveof che Shcond' xp | 
the reſt; ſinal. 

9. Crater, the Goblet, is a ſinall Conſtellation PF dehac 

I' ©. Corte, ? 
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| attothe Tiredll ConfteNlation of Tide Sears: 
1. Hydra; the Serpent; containing 25Stars:, whereof one is of the Firſt 
Magnitude called #phar: in the third Wreath, and's fomerimes-called. 
Cor andre: ; thereſt are ſmall. 
- 3&0 theHolf; a:Gonſtellation of 20 Stars, all ſnatk- 
13. The Altar, Ara, of 6 ſmall Stars. 

| Crenz, Corona {Heridyonalis, of 1.3 ſmallStars.. 
Southern Fiſh, Piſcis Notius,. of 12 Stars, whereof one in the- 
Month: ; ad Fimahant | 1s. of the Firſt Magnitude ,. the reſt are-fmall- 
Stars. . A44T 

16. Thgre' are T2 Conſtellations more towards the'South Pole., viz. 
1. The Lis > Pave. 2. 3 Gras 5. 4. Phe; 3. 5- Dorado;. 
6. Pifeis volta; 77. - Ls 3 ; Chantlewn; 5 9: Apit 10nApir Indica 3- 
11. T riaugutlhums ubimig: and- 12. Indus. 

There.is beſides to þe-noted, the eAdiliy-ay, deſcribed upon theGlobe- 
round about, .and ſeveral other little Clouds, or white Spots, the which: 
viewed by a good and long Teleſcopearcfound tobevery many ſmall Stars- 
together, andinfinite a Enali Cl io ip oſs FRE SHMabonare Eye. they diſ- 
appear, aud-ſcem-to- be a nall Gland Land wi He Gy: Sortat.tho Number. 
of the Stars mentio | 
benot the Thouſar th TE of t Stars ; Pra as ſoine Eyes may ſee more. 
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of the Aoi of the Stars , and their Proportions te- the. 


Earth , how 2 great their wiſible Diameters are, and which: 


" of them! weld "chiefly be knownoby Pilots; &c.. 


-O W do Aſtrommers detetailn or aprec coricerning! the: Mb 
. Hitude of the Stars? 
- T. . They agree by the Compariſon orReſpeCt they have one” 
nother, Deng: impoſſible-to: knowit otherwiſe; becauſe of-, 
Keance they arefromiis; J* andthis is their way: They. 
ſay that. the Stars of the firſt Magnitnde are thoſe which are.meſticonſi- 
derable, amongſt 'which-z ravichr p/n which gives greater light than - 
others ; as for. wap ar) 2p. Sirius.in the Mouth of the Grea#Dog is much + 
Brighter than the Bulls Eye, call'd by the-LAnabDoe;  Aldcharair; —_—_— 
are ſaid to be of the Firſt Magnitude: Nextzo #heſe; thoſe-which, 
2little leſs Bright or give lefler Light, are ſaid be of the Second \ ks [ES 
tude; then follow thoſe yet a little leſſer or onefireiaferionr-torhe. (e-.- 
cond for. the.'Third. A ; and ſo the Stars Gradually. decreaſe UB 
ta: 


[ Tr [ZI - woll 

' to the Sixth, Magnitude , hich: gear mane exceps ome, %aY 
called Nebula or Dark, '( becauſe they: re-hat he theweather 
is moſt Clear,) and ſome other which cannot: | but. | 
ſcape or Perſpective Glaſs. | 


S.- What ſay thoſe-who GH the Stars with \ he Ear bo kr 
their Magnitude ? 
T. They fay that the Stars of the ref Magnicade conratt;the a 
the Earth 5. ate em « +. i 3 +=...» O07 Times -:- —_— 
Thoſe of the Second Magnitude wal xy ' 90 Times. -#16% | 
Thoſe of the Third Magnitnde* '. . _. ho © 72 Times. : eh, 
Thoſe of the Fourth Magnitude * .. .. ty 54. Times:: .- 
Thoſe of the' Fifth Magnitude .'..; | > 36: "Times... 
And thoſe of the Sixth: Maghitode 90%; zo 18" Times:*" 


'S. How ereat is their viſible Diameters? | 


T. According to the Obſervations of: the Fanidys Tiths-Braz” 2. the 
viſible Diameter of the Stars. of the Firſt Magnitude: is but, Bos 
Minutes, and yet there.) is ſome whoſe Diameter wants Mera ny 
of i It. [ 


Diameter of the Second Magnifhd rt, Si ons - FLOG 


T hoſe of the Third MaMitude . » -» -3 Minute, and 1 Min. +5 - _ Fs 
for ſome. | b 


Thoſe of the Fourth Magnitude \.- £5! |, +4 of a Minute, 
Thoſe of the Fifth Magnitude half. a Minnte FN 30 Seconds.” v1 
Thoſe of the Sixth Magnitude the third of a Minute or 29 Secgpds. | 


"" 


But this is no Article of Faith, and you are not. 0 ] ig jo] [to beli Ig it. 
For ſince by Teleſcopes *tis found that thoſe of the Fir Magnitude do 


exceed 5 Or 6 Seconds in Diameter... - Mo W ” F ? 


S. What Stars ſhould a Pilot know ? 


T..A good Pilot ought to: know, moſt of the Stars of. the: Firſt 2 
Second Magnitudes, - named in the. tolling Fifth Book 3- orcab Jealt_ +. 
theſe few: ty 19 16/2154 25577 vat 

F / a OOEES BE +4 tad w 4 $TJ0O:118 ,o{: irs 
The Pole Star. - | \, | 19142 oft ld Tot 26 © 215d 1 
The Brighteſt of the Guards. | ont ng Sat 761: aha 
The lower of the Pointers. . 


The Bull's Eye, eAldeharav.y. 
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S. How ſhall-I do-to come to the knowledge of theſe Stars ? 

T. You nay know them'by the help of. a Celeſtial Globe, but the 
ſureſt and beſt way for you is to-get lome pretender to Aſtronomy to 
ſhow them to you; I mean thoſe Maſters that teachit, which for 3 

eſent will ou your requeſt, if they ſee you are Ambitious of 
para 4 ——— to be an Artiſt : This I adviſe you to, if you 
cannot learn it aboard from your Captain, Pxot, or any other. _ . 

__S. Is this al yoo have to ſay tomeat preſent concerniog the Stars? 

T. No, es this you mult be informed conceriing the Croliers2 
(or the Croſs) which are Four Stars in the South Hemiſphere, of great 
uſe to Navigators, in their Voyages to the Ea/f-adies, when they loſe the 
North Star: And therefore take notice of this their Figure. 


> 4 
B 


-- And that-the time for .Obſcrvation.is. when the. Star. A is Perpendicularly 
' right under the Star B. | | SS 280 4 
S. What Star muſt I then make uſe of, for my Obſervation? 
T. You muſt make uſe of the Star A, (called Cox-foot) or the lower- 
ve co Four. , | | ES 
"EY Fir, becauſe it is the neareſt to the Pole; and Secondly, becauſe 
it 5 right over it. DEE Ad SIO ths 7 


” FT wat : 4 45 L | 
2.04 1 | Be RN S. How 


S. How many Degrees 

T. It is now Diſtant from the South 
(as the Table of the Stars Declination 
ealily know by it, if you haye ed 
Mendional height is 
ſare that you: have 
be leſs than 28 Degrees 43 
TURED your Ship be to the Nor 

43 Minutes, you may. 

248. In what Conſtellations ! 

T. It is tn the fame 
wit, in RD or the Centaur, 
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"The Pratlical Part $ 7 Moen. 


"PROP.OSTT 10N”r 


- Of "the: Sea ——_ 3. That: excellent Inſtrument f 
Navigation. 


HAT: have you'to ſay of the ike. Compaſs? .. 
- T.”\My-deſign being:to/ſhow you only the Efſen- 
' tinls of Navigation'for pratftice: I ſhallnot trouble 
Ln theians Diſcouvle of the c 


It; butt wall orefently' 
or ought to know of it , | men | 
and therefore, I ſay that i in a Sea Compaſs as'in :Þn 
are three things which an Artiſt»ſhouldikndw* Firſt "if ic i; 
Secondly-its V/e,-and Thirdly irs Defetts, arid howto Corrett them. 
S. How hall I'knowifthe: Compaſs he/gode? » , 
T. Yontre firſt tocxamintheFly,/brCard of it,: ecenke ſure thatthe 
Flower- de-luce points right North , 1 mean that the Needle or: Wyerabe 
Q 2 exactly 
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exaCtly under the Line of North and South, which you may eafily know © 
by thruſting a Pin'at. the end of the Wyer through the Card, and if ig 
gocth out. at. the Point of the Flower=de-Juce, you-may allure your ſelf. 
that it points right North, (variation excepted ) and that all the other t 
Rhumbs.are 2s they ſhould þe; you are alſo tp ſee, that the ſocket be not _ 
rufted,,'and that:it be placed right in the Center or, very middle 6f, the ! 
Card, kaning neither on one fide nor other. +» FE x 
_ - S, If the Pvint of the Needle placed always under the Flower 
ef the Card, ( or Fly ? ) | > Eb 
T.. No, for in ſome Compaſſes it is placed more Eaſterly, and in ſome: 
other move Weſterly., to Corredt the. Veriation of -particular places, . 
_ and for the e:ſe or conveniency of ignorant Pilots 3. but he that will be ay 
arg, muſt have a eare of-thofe things, and pg the Variation 
by his Obſervations , and: Corre&t'it himſelf, according as fe finds ipts. 
igcreaſe or diminiſh: Beſides, as"the Variation Changes, /thoſe kind af 
Compaſſes that have ſerved at one time, may not ſerve at another, theres | 


3+ fore you cannot be too careful to prevent thoſe Errors, by examining 1 
bets teFly or Cardoof your Compaſs;-and Correcting itsdefects your.ſelf...-., | 
4 : S,. What-is the-next thing rabe exMnined,? -., -. ..,, 
_-”,. T. The-aext is the Pin of your Compals, for you muſt ſee that the 


Point of it be not blunt nor ruſted, that the Card may Swim well upon it: 
Tte ſaid Pin is to be Perpendicular in the middle” of the Box, ( making: 


[1 : 
WK oAS 
we 


Right-angles on all fides);and ought. to be. of Mettal fit far a Sea. Compaſs, 


f thatis to fy; of Braſs; Copper, or Lattin, for if: it were-of4ron, or Stee Lt ; 
4 | I:do not Counſel you totrult to it: And the ſame 1s to be obſerved of the '! 


Rings, which muſt have a free motion; in Niort, 'youare to take*-great_ : 
care there. be.no Iron at all, neither £9.the Compaſs, nor to the Abbreacle,, 
my that.yaur.Compaſs be not placed'nearTron Guns, or ther Inſtruments.” | 
kon. . fog | Fa | 4 
S.. How ſhalPI know if the Pin-be Perpendicular. in- the: 'Center of: © 
the Box £ | ; : ] >; 7 
T., It-isto be known thus, 'take withfan ordinary Compaſs the diſtances. ? 
from the Point of the Pin to the Circumference cf the bottom of the: .. 
Box, or the farxhermoſt Gircle drawn npod it, then remove:the Compaſs! | 
+ open upon other Points: of-the-ſame Circle , or. Gircumference, and. . 
#. the other-Fcot of the Compaſs.fall upon the; Point of: the Ping, you. © 
-may-2ſſure your. ſelf that it ſtands Perpendicular as it ought to-beg? bur if. - 
'tx donor. fall out fo, you may believe that-it.is not welt, and therefore: : 
you are to ſet it right by. drawing it; towards:you, or from: you, untill * 
. you Hind it.to be Perpendicular... (this is theway alſoto know if the ſocket. 
af your: Gard: is right! in the middle); - $4 "0 
We .  S. What.doyou:ſay. of. the Needle ?: 
oy Z.: As to the. Needle; . 1 ſhall-only advac;yor to ſee it well t 


 - your. ſelf (before you-go to Sea ).by: thoſe Compaſs-Makers which heve: | 
E-- the: «HIS having the. beſt.: Load-ſtone., or. that .make The beſt- 
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"WW A'T 1s the chief UNE BE Ye SE Compals? 


T. Its chief Uſe is-to ſhow us at any Time, « on what 
part of the Hetizon,-the North, South, Eaſt, Weſt, and 
all other Rhurgbs are 3-only by looking on the Lines drawn 

-on the Catd (or Fly). which repreſentxto us the ſeveral Conch 

Therefore, the-firſtthing you;"are-to Learn , is to Bex your Com 

well, (as they call it)! that 1s, to name by* heart all the Rhumbs or Pojats * 

of the Compaſs in order ,' and to know. Hoke? as: ſoon as:you Taſt your | 
- Eye on your Compals. | 

S. Who is he that does not know: that? 2 _ 4 

>. T, Many young beginners , as-well,Sea-men,as Gentlemen, for whoſe . 

7 Take only I have ker the foreggin Card of-a PG Fat Hort 0 

—Lears! it perfeftly: \ a | | 


« © 


. 
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The 32 Points of the Sea Crngef © oth the Chratters: by which pl 
' Their Names are ſportew'd, and what each Point i is worth in va | 
of Time. , ESE 4A 
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© Beſides this $ of muſt _— that -one > ey ro of the:C 
miſtaken) wl cagues | O 'er, 
Farbone 72 SEARS Corte" Leagues: if theCourſe isof 46 
-and 16 Leagues iti a Curſe of $0 —_ You mnſt know alſo, what - 
Point of the Compaſs the-Wind*bloweth over ; as for Example, "if the 
Wind be North, it bloweth over the Flower-de-luce towards the South, 
| | t know: beſides fow to fer ther Sur, and any | 
* Point of Land by - your Coalpate.— IO 
$. What do you mean by Peetidabe San, d any Point of Land? -_ 
T. 1 mean to ſee upon what Point of the os mw. bear Toy 


( - 
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wo 


7'S. Rune Ts YG .. COA Bake wi SEL 
T. No., ;for Te w, how p1 pes that is 
to ſay, What Point of the Compaſs looks { ait forward to the eq tath | 


the Shi 

ar is LIP _—— and- therefore wiſh now that you wouls ſhow E 
me by fome- Example, how- I. muſt chiefly make uſe of the Sea. Come 

als? i > > 

F T. tis chiefly to bejuſed thus : Suppoſe that you would Sail framed | 
Harbobr-to-atiother ; ab for Example, from Dover to Diepe, FN France) | 
axd that having conſulted your*Card, yon find that you ireCt your 
Courſe South; you are{accordingly .to Steer away SOMth,"tliat is, upon | 
that Point which i is oppoſite. ro the Flower-de-Ince, which Point you 
muſt always keep before you , ,in-a Straight-line with the Head of the 
Ship, (as much/as'is poflible;) ) for that Lourls will being i to your 
delired _—_ if e's WHED good. .. EPITOPE 
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$ FE 9G vice Po IS we 's 
aut touched Ganges hin a4 al APES and 
pd exactly Fo ning t9' 9'youtr | 45 
KY Yes, for although it _ as, ke it, and 
as well rough, the Needle. 1s LRSH Erx 
of greet Cbnſtqutiice rt: Nav 
by- the Pilat gr any other that v = 
Sls the ompaſs ( or rather the-Ne ther 
hr belides the Variation? .. | | qa DE 
T. Nees it! is: Subject to inclite.$0 E. Pole which, is aig t.,. but 
that is*not-of ſheh"conſequence-as or oreny Qorred | 
it, only by dropping a little Sealing Wax under your Card, on that {ide * 
© Which is higheſt, (and that only as much as will ſerve to put, ade 
Z F 


= 


we 
2 
r 
M 
| 
y 


= 
> ” > £x 
K x ' -BB-= 4.2 
panes 2. ES. gs © 
3 "> Reg - was, 
= Fs. 
* 


OS. Or 0 TS $2 5 3 ” af cat LACEY AS EE pe ody, Nach HEE OV, ; = 0; 4 
s Ws 2 SOYA Sp "I þ BoR EI $6 4 BY ic Re 
"* y PT M 1 7 . R 
Clog Xe Be n "6, Ps DEE OTE ASI. wed EY" en, "* 
- mn s LU ” - _ - he y ud : WW _—_ ” Cha 
6k Aa "a Y 
. « ” + % =4 — ” of - 
w.2 4 BS&Be7 ? a  ,* -o& I 
Ls * F=- Y >, S : q 
Pr 'S 7 — . Wh, * 4 
, - 


FRY XD OOO TE ITE 


Equilldriunss asit was at firſt 2 bee i is: not fo eavie with the: Viriation, 


which-is-the:grand/Error-or of the Compals, andof ſuch conſe- 
quence-, that you cannot deſerve-the' Condutt of a Ship, except” you 


underſtand it very well : Therefore mind:what followeth, and os it-in 


PraCtice, whenever you go to Sea in Jong Noyages-. 
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PROP. IV. 
Of the Variation of the Compaſs, 
S. HAT do's you call -the V ariation ? 
A } T. The Variation is nothing elſe-, but the difference 


betwixt the true North of 'the World , and tle North 
which the Wyer or Needle ſhoweth 3 that i is, the Degrees 


Px 
T ——_— 


-and Minutes which-the North of the Needle (or Point.of the Flower-de- | 


luce) is diſtant from the true North of the World. 
S. What -do you call the erue North of the World? . 
T. It is a Point inthe Azimuth which paſleth through the North-pole 


-of the World; I mean that Point of it,, which is at the Horizon; - 


which Point, is always fixd and immovable, in what Horizon ſoever 
we be, fi nce it._is in the Azimyth which paſſeth through the North 
_ of the World,” which Pole is immorvable. - 
1s ls ho of the Magnetick (or North. of the Load-ſtone) fix'd, 
eas well as the Pole of the World? _. 
for the North of the Load-ſtone; that is; the North: which 
the Bae of your Compaſs ſhoweth, is  inconſtant and variable, fince it 
is ſome time on one-ſide of the North Point of the World, and ſome 
time on the other, ſome time more, and ſome time lefs Diſtant fromit. 

S. Canthe Variation be called. by. any other Name that may be more 
intelligible ? 

T. Yes, it may as properly be called the Declination of the Needle ; : 
ſince the Variationof the Compals; is the ſame in reſpeCt of the Azimuth, 
or Point of it, which ſhoweth the true North of the World; as the De- 
clination of the Sun, is in reſpect of the EquinodCtial Line; to wit, its 
Diſtance from ir, ſome time more, and ſome timeleſs; and ſome time on 
one fide, and ſome time an the other. . 

S. Is the Declination of the Needle,ot Variation, of two'Derominations, 
as the Declination of the Sun is?” 

T. Yes, for when the Needle declines; or varies -on the Eaſt of 
that Azimuth, which 'thoweth the true North' of the World, we call it 
Eaſter Variation, but whenit declines on the Welt fide" of | it "we call it 
Weſterly F ariation.. "3 
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5: I underſtand now very well what is meant by Variation, 

. pray teach me next how to find out, or obſerve the Nariation Dake 
T.'It is very juſt you ſhould know it, ſince without it, you can never 

bean Artiſt in Navigation, and therefore in order to. that, I will arſt ſhow 


you the Uſe of the Azimuth GO 


AD the great broad graduated Braſs Circle: 

bc the Index, movable on the Point 6. 

ba 1s the ſight erefted. : - | 

de the Hypothenuſal Late-ſtring or Thread | 

B Þ the Braſs or Copper-hoops or Rings, which the Round =o 
angs in. #4 

CC. the great Square Box that contains all the relt. | 
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PROP. V. 
The Uſe of the Azimuth Compaſs. 


S, EFORE you ſhow me the Uſe of the Azimuth Compaſs,' pray 
tell me-in what it differs from the Compaſs by which we Steer ? 
T. It differs from it, only in thoſe few things which-you ſee - 
in the foregoing Figure z to wit, a broad Braſs Circle added to 
it, whoſe half is divided (on the Limb) ints go Degrees, numbred from 
the middle of the ſaid Diviſions on both ſides, with 5, 10, 15, 20, &c. 
unto 45 Degrees , which Degrees are alſo Subdivided into Minutes, by 
Diagonal Lines and Excentrick Circles, drawn as from A toD: There is 
alſo an Index, with a Sight erected on it , from the top of which, to the 
middle of the Index , is faſten'd a filk Thread, or fmall Lute-ſtring , 
whoſe ſhadow is to fall (in time of Obſervation ) upon the Line on the 
middle of the ſaid Index; and beſides that, there are two Strings, which 
by croſſing- one another at Right-angles, divide the broad Braſs Circle 
into 4 equal Parts, or Quadrants, and trom the Termination of theſe 
Strings, are drawn 4 ſmall Black-lines on the inſide of the Box , which 
ſerve to reCtifie. the Inſtrament by the 4 Lines that are alſo drawn at 
Right-angles; on the Superficies of the Fly or Card. 
S. To what is this broad Braſs Circle faſten'd? | 
T. It-is faſten'd upon the fame round Box, wherein the Needle ard 
Fly of your Compals are. }. WE 
S. Doth the Index move upon the-Center or middle of the / Com- 
als * : | 
F T. No, it moves on that part of the Braſs Circle; or Limb of it, 
from which the Degrees were-drawn, becauſe that by it the Degrees 
come to be as large again as they would be, if it moved upon the Center 
of the Compats. | 
S. Whar do you ſay as to the uſe of the Azimuth Compaſs, in time 
of Obſervation ? | 
T. I fay, that you muſt firſt rectifie the Braſs Limb on the edge of the 
Rox by the Needle and Fly within the Box , according as the Obſerva- 
tion requires it ; for if the Obſervation be in the Fore-noon, you muſt 
put the Center 'of the Index upon the Welt Point: of the Fly, ſo. that 
the four Lines on the edge of the Fly, and the four Lines on the inſide 
of the Box do-meet together: Your Compaſls being thus reCtified, turn 
the Index towards the Sun, untill the ſhadow of the Thread falls exactly 
upon the Line, in the middle of the Index ; and likewiſe, into- the-very 
lit of the Sight ereCted on it, and at the ſame time the inner edge of 
the Index will ſhow you the Degree and Minute of the Suns Magnetical 
Azimuth from the South, or North part of the Meridian, as you will 
better underſtand by this : 
R 2 Example. 
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Example. 


Suppoſe that your. Compaſs being reCtified for an Obſervation in the: 
Fore-noon , the Ihdex ſhould cut 15 Degrees 30 Minutes, from the Eaſt: 
Southerly. You may conclude, that the Magnetical Azimuth of the Sun 
i474 Degrees 30 Minutes from the South Part of the Meridian, or-elſe. 
105 Degrces: 30 Minntes from the North Part thereof. But if the Index 
had cut 15 Degrees 3o Minutes from the Eaſt Northerly , then would 
the Azimuth be 74 Degrees 30 Minutes from the North, and 105-De- | 
grces 30 Minutes from the: South Part of the Meridian. . | 

S. What muſt I do, if when the. Compaſs ſtands in this: peſitton, - the: 
Azimuth of the Sun be leſs from the South Part of the Meridian, . than. 
the Degrees or. Graduation: reaches; that is to ſay, leſs than 45 De- 

recs !? 

T. Becauſe that, in that. caſe, the Compaſs would be uſeleſs, as it. 
now ſtands; you muſt turn. the.Inſtrument juſta quarter of the Corpety 
by placing the Center of the Index on the North (or South) Point of the. 
Card, (according tothe: Suns poſition from you) and then the edge there- 
of:will ſhow. the. Degrees and Minutes: of the Suns Azimuth as: before: 
This is ſo plain. that-it necds no more Example ,. and I.think. he that un- 
derſtands well the uſe of the Azimuth Compaſs. when the Sun is on the: 
Eaſt fide of the Meridian , muſt needs underſtand it when the Sun is on - 
the Welt ſide thereof, there being no more in it-than to. place the Center. 
of the Index. upan the Eaſt Point of the Fly, forn every thing elſe it is. 
the ſame. : 

S. What muſt I. do when I obſerve.the Amplitude by. the Azimuth. 
Gompaſs ?. | | 

T.._If you would obſerve the Amplitude at Sun Riſing, turn firſt the. 
Genter of the Index exactly cver the. Weſt.Point. of. the-Fly or Card 
and then reCctifie your Compaſs .by the. Lines.,within: the Box, to the *' 
Lines en the Fly. Your Compaſs being thus prepared, ſtay 'till the 
_. Sun be half: of his (appearing) D:ameter above.the Horizon, . then look- 
ing thorow the Sight, turn the Point of the Index towards the Sun, until 
you cut the.Body of the. Sun with the Thread, (thats, until the:Thread be 
fo placed between your Eye and theSun that 1t ſeems to-divide:the Body 
.of. the. Sun into-two.equal Parts, from top to-bottam,) and at the ſame 
time,.the inſide of the Index will ſhow you the: Degrees and Minutes of 
the Suns Magnetical Amplitude-from.the Eaſt, either Southerly,-or Nor-- 
therly. . But:when you will obſerve the Amplitude at.Sun Setting, you 
mult place.the: Center of the Index: exaftly over the Eaſt Point :of Your 
Compaſs, and. proceed toobſerve as before, when the loweſt part of the - 
Suns Limb is yet half of the Suns Diameter above the Horizon: :But more-: 
"= this. when I ſhow, you how .to.obſerve the. Variation by the Amplis - 
TE Es. # 
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' Flaw to obſerve the Variation. at Noon - by the ſhadow 
_ of the Sun. 


Ce -PpITH plat Inſtrument. muſt” I. obſerve the Variation at: 
A Noon! 

T. You may obſerve it with the-Sea Compaſs, .by faſten- - 
ing.a Thread over the Glaſs and Center of the. Fly. thus : - 
When by. your: Obſervation you find that it is 12 of the Clock, or Noon, . 
turn your Compaſs untill the ſhadow of..the Thread falls exactly. upon. 
the Point of the ſocket, and if at the ſame. time, the ſame ſhadow falls - 
upon the: Point of the Flower-de-luce.there.is-no Variation, bur if it. 
falls aſide of it., you may.conclude-that there is Variation., of as.many-. 
Degrees as the:ſhadow is Diſtant from .the.. Point .of the. Flower-de-- 
luce, | | 

S. How ſhall I know what fide the Variation is on ?* 

T... If the. ſhadow of.the Thread. falls on the Eaſt ſide of the Flower-- 
de-luce, the Variation is Weſterly , but if ie-falls on the Weſt ſide of: 
the Flower-de-Tuce., then the.Vartation is Eaſterly ;.for if the Beam of: 
the Sun , and the ſhadow ofthe ſame Beam , make but one and the fame - 
Right-line, it is plain, . that the. Sun being exactly. South , his ſhadow: 
will be exactly. North. IFacknowledge thatthe hour of 12, or Meridian: 
Aititude of the Sun is known at Sea, only by the greateſt Altitude of the.: 
Sun above the Horizon, and this might practically cauſe ſome error ,., 
becauſe that about Noon, one-cannot for ſome. time perceive. that the.- 
Sun Riſes or falls, or beſenſible that he changes place, altho it.is certain. 
he doth; wherefore, to obſerve more exactly, you are to mind (or caule - 
to be minded) how much the ſhadow all-the-time that.the Sun ſeems to-: 
{tand, changes place upon your Compals, and to take the middle betwixt. 
the two extreams, for-the true Meridional Line, (or:North and Sonth) ; 
and truſt to the Variation that it marks. This is ſo caſie that it-necds 5 
20 Example, but yet not fo certain asthe ways which follow - - 
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PROP. VEh 
How to obſer” ve the Variation by the North Star. 


for the Variation? 
T. The beſt time to obſerve the Variation by the North- 
ſtar, is when the Star is in the Meridian above or under the 
Pole, for then you will be ſure to find the true North without any danger 
of miſtake, and theſe are the aſſured marks, by which you ſhall know 
when the North- -ſtar is at_the Meridian. | 
The Firſt, is when the Star called the 'Xnee of Caſſi Zopea, is exactly, 
between your Zenith and the Pole-ſtar, ſo that holding up a Thread with 
a Lead at the end, the ſaid Thread will cut thoſe two Stars, ard fall 
upon the fir/b of the Grear Bear or Third-horſe of Charles's-Wain , for then 
the North-ſtar is in the Meridian, and above the Pole: This 1 is alſo the 
time to obſerve its Altitude, from which Subtracting 2 Degrees 4 Minutes, 
the Remainder will be the height of the Pole, which being” the ſame as 
the Diſtance of your Zenith from the Equinoxial , ſhoweth your Latt- 
rude. 
The Sccord mark to know whether the North-ſtar is in the Meridian, 
13 when the Star inthe Xce of Caſſiopea 1s right under it, and the Third 
Horſe of Charles's-Wain above it , ſo that your Thread meets or cuts 
thoſe Three Stars, as before ; for , then the North-ſtar will be in the. 
Meridian under the Pole, and if at that time yon obſerve what Degree 
of your Compaſs rhe North- ſtar is at, that Degree will be the true North, 
and the Arch Comprehended between the Flower-de-luce and that Degree, 
will be the Declination or Variation of your Compaſs. 
S. I can now eaſily find out when the North-far is in the Meridian,above 
or under the Pole, but how ſhall I know by it, the Variation of the Com- 
als : ? 
F 7. You may eaſily know it, with the Azimuth Compaſs, thus : Look 
through the fight, nd turn the Index tows ards the North- ſtar, until you 
cut that Star with the Thread, ard at the ſame time the edge of the In- 
dex will ſhow you the true N or th, and as many Degrees as you find the 
Index on the Eaſt ſide of the Flower-de1nce, fo many Degrees | is the 
Vzriation Weſterly ; or as many Degrees as the Index is Diſtant from 
the Flower-de-luce Weſtward, ſo many Deerees is the Variation 
Ealſterly. 


S WW AT time nd I make my Obſervation at the North-ſtay, 


Example. 


Having obſerved the Azimuth of the North-ſtar when it was on the 
Meridian , and you find the Index upon. 5 Degrees 3 o Minutes from the 
Flower-ce-luce Eaſtward, and would know what that Tignifies. Lo "it 
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ſner, thatiit Ggnifies, that: where'you: made your! Obſervation, the Va- 
riation is of five Degrees: 30 Minutes Weſterly, fince the Flower-de-luce 
of your Compals declines 5 Degrees 3o Minutes to the Weſtward of the 
true North of theWorld, which the edge of the Index ſhoweth ; but if 
the Flower-de-luce-had been.on the Eaſt fide of the Index. then the Va- 


 riation had been Eafterly.as many Degrees; as the Flower-de-luce had 
« Ceclined fromthe edge-of the:Index Eaſt-ward. :: | - | 


z 


S. Suppoſe I had no Azimuth Compaſs, could I obſerve (for a need ) 
the Variation by our ordinary''Sea Compaſs? | 

T.Yes,you may, but then you muſt divide firſt theLimbor outmoſt Circles. 
of your Fly into 360 Degrees, (it it be not ſo already) or only a quarter 
of it, to wit, 45 Degrees from the point of the Flower-de-luce Eaſtward, 
and as many from the Flower-de-luce Weſtward.; which you may-eafily 
do, by dividing each half quarter: into. three equal Parts, and each of 
thoſe Parts into'three equal Parts more , which. will be of 5 Degrees 
each , and each of theſe being divided into five equal Parts more, make 
the 45 Degrees; your 'Compaſs being thus made fit-for your Obſerva- 
tion, and a light held to it. by ſome of your Company,hold a Plummet ſo be- 
tween your Eye and the Compaſs untill the Thread cover or hides from you 
the tipof the ſocket, and: cuts the North-ſtar z andthe Degree which the 
Thread covers in the ſame time ſhows the Variation, which is Weſterly, 
if on the Eaſt ſide of the Flower-de-Juce, or Eaſterly, if on the Welt 
ſide of ir, as in the firſt Example, but this is only in caſe of neceſlity. 


ST O&h VIECTRD 
How to obſerve the Variation by the Suns Altitude, (or 
| bus Diftance from your-Zenith.) 


T. No, notatall, for it is rather'eafier to:thoſe that are uſed 
to obſerve the Latitudes, their being nothing more in it, than-ro- 
obſerve the' Suns height (or his Diftance from your Zenith) a little 

before Noon ; for Example, an hour ;-and atithefame timelopk-( as.you 
were before taught) on what Degree of yous Coiapas:theſhadow-of the 
Thread falls, and ſet it down upon your Slate, or Paper;-after:12.0f the 
Clock (or Noon)-obferve:againtheSuns Altitude, untill you find itiexattly 
as in the Morning; then' mind in the ſame time upen what Degree the 
ſhadow w_ wh falls, and take a_ middle of _ two I 
or Points obſerved upon.your'Compaſs, (towitz one before Noon, andthe 
other after) for chat-will iow you theztue orth.efthe' World = 'Lhere- 
fore if the: Flower-de-luce declines (or varies)on.the Weft fide of it,» the: 
Variation is Weſterly, but if it declines on the Eaſt fide; the gs 

| Eaſterly. 


$. | S it very difficult to obſerve. the Variation by the Suns Altitude>- 
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iEaſterly. Now-to: know how much Variation there is, you truſt: ſub: - 
'rra&t the Degrees which the ſhadow (of the Thread) ſhoweth inthe 
Morning from thoſe Degrees which the ſhadow cuts in the Afternoon, 
and half-of the Remainder will be the Variation, which will be Eaſterly, 
4f the ſhadow :in the Morning is nearer the Flower-de-lace than in the | 
Afternoen; but on-the contrary, the Variation will be Weſterly, if in 
the Afternoon the ſhadow 1s nearer the Flower-de-lnce- than in the 
Morning. - | O XL, | 

It may happen , when there 1s ' much Variation., that *the two 
ſhadows obſerved before and after Noon, will fall both on the ſame ſide 
. of the Flower-de-luce :. In this caſe you mult ſubtract as before, the leſſer 
- Obſervation (of the ſhadow) from the greater, and the half of the Re- 
mainder being added to the leaſt of the two Obſervations will ſhow the 
Variation, which is always 9n that ſide that the Flower-de-luce is of. 

S. What-Compaſs do you uſe molt for this Practice ? ES 

T. The ſame Compaſs with which you were taught to obſerve the 
Variation at Noon ( which hath a Thread or Wyer over the Glaſs) and - 
Fametime with the Azimuth Compaſs; as to the firſt, this is the-way you | 
-muſt go to work. i ENS: -- 

In the ſame time that you are preparing-toniake your: Obfervation-for 
the Latitude your Ship isin, you are alfo-to prepare your Compaſs, and 
before you begin toobſerve, ſee that the ſhadowof the Thread fall exaCtly 

upon the tip of the ſccket, (which is inthe Center of theFly) and let ſome 
body keep it ſo while you are obſerving, and when you have obſerved 
look in the ſame time what Degrees of your-Compaſs the ſhadow-curs, 
( towards the North) minding how far it_is from the Flower-de-luce, 
and on which ſide it.is of. net : ; | 
| Example. . 

Suppoſe that about 11 of the Clock inthe Moring, you find by your 
Obſervation the Sun 50Degrees above the Horizon,(which is his Altitude) 
and that in.the ſame time the ſhadow of the Thread: falls upon 30 De- 
grees from-the Flower-de-luce Weſtward, which:two, Obſervations you 
write down to remember ;- then .after Noon, when the Snn declines, - 
having obſerved again -untill you find your Croſs or 'Vane upon the ſame 
Point-of your Staff .or- Quadrant, as'in the Fore-noon ; to wit, at 50. 
Degrees; and inthe ſame time the ſhadow of your Thread& upon 18 De- 
grees from the Flower-de-luce Eaſtward. : 'If by that you will know how 
much Variation there is: SubtraQ the 18:Degrees obſerved in the After- 
noon, from the 30 Degrees in the Morning, and there willremain 12 De- 
grees, the half whereof 6 Degrees is the Variation. Now for to know 
which {ide it is on, ſince the'30 Degrees. Weſtward are greater than the 
I3 Degrees Eaſtward, the middle of the ſhadows will be Weſtward, 'and” 
the Flower-de-luce Eaſtvrard from:it, and therefore the Variation is Eaſter- 
ly .6 Degrees. 1 EL RR ay 
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Laing | Obſerin iow ut alfointheiFore-noon, fmetine 
before 4'2-6f this ; I fin@the Sv Diitant/from wy} Zenith 25/Do- 
rees 30 Minutes, and at the ſame time the ſhadow.upon - g Degrees 
30 Minutes from the Flower-de-tnee Weftward ;andrthat"in the After- 
noon when the Sun is at the lame.Dj e from my Zenith ( that is to 
ſay , at 29 Degrees 30 Mintites) the ſtradow falls upon 27 Degrees 30 
Minutes from hk woken we Eaſtward , and would know by it how 
oh wharſide.', FiNt1 ſabtra@ the 9 De- 
grees 30 Minutes of the Fore-noon from the 27 Degrees 30 Minutes in 
the After-noon, amid there xamaimi1%-Degrees ; whoſc half 9 
the Variation, which is Weſterly , becauſe the difference of the Two/Ob- 
'apen"the: Compal 1s 'Eaſtetly,, there being more Degrees 
Eaftward- than Weſtward, iand; therefore ;the; -Flower-de-luce being 
Weſterly from it:iwe-know:that ohe' Variatiohis Weſterly ; fince the 
Variation is! almays ta that tide that the RTE $ of. oP 


Example, LY 


-Sappuſetintin the Fore-noon my Obſervation kad been of 4aDegrots 
30 Minutes opap'the Croſs Staff, (or. Quadrant) and-of /16:D)egrees: 45 
MinutgsbpontbeiColppaſs; to. wit, fromthe: Elawer-de-lure Weſtward; 
and that in the:After-noan 1:obſerve the Sui at theſame Diſtancefrom my 
Zenith ,- and the ſhadow: wpon: 3 Degrees 15 Minates of my 'Cortpaſs., 
likewiſ&&foom'the Flower-de-ince Weſtward; for:to know by that how 
mach. Variation there is;/1FnbtraQ-the: 3 ' Degrees. -1'5 Minutes of the 
Obſervationmadein dhe After-noon fromthe: v6 Degrees. 45 —_— 


- 


\ ſetvectinithe Poge>noon;,' and the remainer, 1s /13 


Nuit 
half wherepf.is 5:Degrees.g's Minutes, towhich,1 atd the FB [Degreta. 15 
Minutes obſerved in the After-noon ,- which makes 10 Degrees for the 
Variation, which is Eaſterly,, ſince both Obſervations were Welterly, 
and the Flow er-de-lunce Eaſterly from+it_; but if the Flower-de-luce (or 
North of my*Compafs,): hal been Welterly of -both: my Obſervarions, 
(or both ry vations Eafterly fromthe Flower-de-lnce which 4s the 


fame) then the Varlation had been \Wetterly aymany Degrees 3s Lfound | 


it Eaſterl 
5. What tit tdo, if mould make uſe of the Azicnck Compaſs for 
- this Practice? 
T: You nnifttakecarvin'Þ it. that the ſhadow-of the Thread 


falls dire&tly ppen the Nrelajar Linedrawn'in themiddleof the Index,and 
alſo wpon the: very lit of Fo ht, Feepi Ping it- ſo all the time that you 
are pied hs - Suns Alritude, for Diltence 
you have obſerved, look-in the fame time what Degrees of the Compaſs 
the edge of the Index cuts from the Flower-de-luce, minding on'what lide 

9 it 


\ 


Degrees; is - 


rom your Zenith) and when 
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 ... © The Praflical Part of 
itisof towrite it down, and ſo forth ; obſerving the ſame Rules inevery 
thing elſe as you did with the firſt , in the three precedent Examples.. - | 
And Nore, that thoſe Obſervations are moſt to be truſted to, which are . 
made-when the Sun is fartheſt from the Meridian , /provided/ he: be not 
ſo near to the Horizonas to ſuffer any very conſiderable refraction. .}.. : 


—_— 


hs. = — 


—_— 


PROP. IX. 
To find the Variation by the Scale and Compaſs. +. 
S, THAT muſt Ido to find the Variation by the Scale and Com- 


aſs ? T2 

i T. You mult firſt obſerve (with-your Azimuth Compaſs) 
the Magnetical Amplitude of the Sun,. and by the Tables of 
Amplitude you muſt find the Sun's true Amplitude-for that Day: For 
theſe two things being known, you may with eaſe. find the Variatian 
(and which way it is) thus: -.- | N28 

With the Chord of 60 Degrees deſcribe a Circle, and quarter it with 
two Diameters at Right-angles, at the Extremities of which write N for 
North, Sfor South; Efor Eaft,and W for Weft ;as inthis following Figure: | 
Thentake with your Compaſs the true Amplitude, and prick it'trom the 
Eaſt or Welt Point as the occaſion requireth, prick off.alio the Magnetical 
Amplitude , then take the Diſtance between the Magnetical Amplitnde 
and the North, and fet it from the true Amplitude Northward . and'the 
Foot of the Compaſs will fall in a certain Point, from which, if you draw 
a Line through the Center that Line will repreſent the North and South | 
Line of the Compaſs or Magnetical. Meridian; and that way, that 'this 
Point lyeth from the'North, that way is the Variation, -which-is juſt ' 
 muchasisthe Arch Comprehended between the faid Point and the North. * 


| | Example. 1.. | | Fd 
Admit that in Latitude 46. Degrees North, the Sun having 20 De- ! 


grees. North. Declination : :1 obſerye the, Magnetical Amplitude at Sun 
Riſing to be 42 Degrees from the Eaſt, rao pn ie then would. | 
know the Variation of the Compaſs. OY 
Firſt, with the Chord of 60 Degrees 1 deſcribe a Circle, and having 
gquarter'd it as before directed ; -with the 20 Degrees Declination., and | 
46.Degrees Latitude; I:enter the Table of Amplitude, and find the true | 
Amplitude to be 29 Degrees 39 Minutes., which I prick from'E,; the © 
E4lt Point towards the North to G; and taking the Magnetical Am- 
Plitude 42/Degrees, I prick that alſo from E, - Northward to H ; then 
taking the Diſtance between H and N, the North Point, -I ſet one Foot 
ef my Compaſs in G, the. Point of the true Amplitude, and the other," 
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being turned town the North reaches to L, - the Point to which the 
North Point of the Compaſs is direfted, ſo that L, N, 12 30 
Minutes, is the quantity of Variation, which is Eefterly ; becaule L falls 
towards E, that is, between the North and the Eaſt: {obs 


Magnetical Amplitude . . 
True Amplitude . . ... 
TORING - 3): 
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with the Latitude and Dedli- 
Amplitude: to: be 
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Magnetical Amplitnde__; 35 ©o 


True Amplitude RET DYES I4 or 


Variation 4 . : EG | . 20 $9 Eafterly” | 


Example. 3. Y 


Admit the Latitude to be 43 Degrees N mach tha Suns Declination $ 
13 Degrees North, and the Magneticat, Amplitude at Sun Riſing 8 De- 
grees 30 Minutes South, and i it be _—_ to find the Variation of the 
Compa {Ss Fi, . 1 <)802 * *IIt1 DA” - : 
Fieſt deſcribe: 2 Circle 2s deſore direed, "nba quarterett i 
prick the true Gmpitnds, Crehithe by the Tolle dame cate: I 
to be 25 Degrees) from E ( the Eaſt Point) towards: rthto-G; \agd 
- a tical Antpltude: -Dagoots; 30 Minutes: om: E, Sourtrrard 

Tho gnerica} Ampllepge , -N-the.zrac North; ſet it:  froi-G—* * 

, afill:it: wil fall on PointtLa: utitpatiteits "0 
K;N; /and-you will finditto be- 32 Dogres no Miannyorite 
which is Weſtward, becauſe L falls between the No 
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Frue Amplitude, _— 


K . Yariajion i Is | Eaſterly ; aſhes 4 


{ 


_ TIE LISLE EO OIL RY 0 &s x rn To OW ECO Y * $ 
” £ RE FE RE 6 a MC is OG? "18092 Ba. $2 FS MS oi ETA - « : 
EL RS Ns WAY Oi K LD BIRANT Ie —_ 9h 
- « 7 . x 4, Y S 3% *% 
; ; ; : f 
” 


* 


The: Frail Por 7 


PF" IEC. 


Example. $+ Fr" 4 "eo oF Pte: +44 196) d 
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Admit the Suns' Declindtion to be 52 Degrees Notth; the Latitude 
45 Negroes North,: and the Magnetical Amplitude atSun Setting 46 De- | 
grees from the Welt Northward; the Variation is required. 

Firſt by the Table of Amplitudes,: ;Fou will find the true Amplitude to | 
be 31 Degrees 59 Minutes , which muſt be pricked from the Weſt Point | 
Northward, as in the next Figure: You mult alſo prick down the Mag- | 
netical Amplitude, as before diretted, and it will fall on the by Foie th ; 
then take the Diſtance H, N, and placing one Foot of you paſs in 
G,-(the Point of. true Amplitude) the other Foot will. rs &s whoſe : 
Diſtance from N being meaſured, . JAappnthelane of Chords of Chords =: ; 
that the Variation is 14 es. erly, becauſe L falls aka. 
North and the-Welt. 


nd | js MM 
TRITIO Amplitade . 46 #6 
True” Amplitude Subtracted ©. 31 og 


The Variation is Weſterly ps 14 OL 
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37 PROP. x. 


How INES the Yatiation Bae FIR 
. Ortive and e's ye. 
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TOW Kali I Shierve the Variation-by: the Suns. Amplicn/ar 
Ad Riſlgge 4 ob 01209 19,4914} 3d:037 SH. 10- TOM, 

T. The. way. to obſerve. the. Variation dy: the 

Ortive of the Noda is toſay,, at his Rif 

pare your Azimuth Comp Center of the Index » Tight. 

over the Welt Point of the Fly, and nd Eto it by the Lines within. 


the Box , to the Lines on the. Fly; as its. uſe. ſhows mw then when the- 


Sun. is one third patt of his.Diameter above-the Horizos; (that. is-to ſay,. 
when the Sun is-ſo high above; the. Horizon, that the "Di 

the Horizon and the tower Limbof the Sno, is equal:o:one third part of 
his Diametey,) look through: the: Sight and: turn the. Index to.3he Sun ,. 
untill you cut the Body of the-Sun in the, very midſt with-the Thread: 
into two equal parts, and-at the-ſaie tine the edge of the 1ndex. wilk 
ſhow you the Degrees: of the-Suns. Magnetical Amplitude ,,.either Nor-- 
therly, or. Southerly Then with the Latitude of the Place, and Decling-- 
tion of the Sun that Day; find out; the-true Amplitude of therSup,. — 
Look.in the. firſt Column of your Table of Amplitudes,: fos;the-Latitude- 


> —_—— _ 
Fo FTI: —_—_— 


"of the place you are ein, which we will = ſe 40 Devtrots; ; Ks tat 
Line to the Right-hand , untill you are,pnder the Suns Declination, far. 
that Day, which we ſupp poſe T8 Degreey, 6 be found on the top of your 
Table) and there yo Fill find 3 Degrees 7 nates of Amplitude 
Ortive, that is toy, that in thejLapitude of / dDe Zrees the Suns true 
Amplitude at his Riſing, is 23 Degfee 47 Minutes, WM his Declination 
is 18 Degrees. 1 
8. I underſtand now well enough how to, find out, the Amplitude , | 
both Magnetifal and by Calculatiqg, but how ſhall F Know by it how | 
much ro n there is, and whedner it be Eaſterly or Weſterly ? | 


T. Yon nk eaftly know Tc if*y rre-welchefe Jollowing Rules. 


When you find by thedz4 ſs , that he 56 Riſes or goes downs | 
the yu frdly hy | uſt Subtraft the Magnetigal | 
Amplitude (or Degrees and a, M4 ved with the Azimuth Co mpaſs) 
from the trus Amplitude found by Four Table, or rather the Wy rom th : 
 _ greater, and the Remainder will be the Variation. 


on RS 


$. HAT do you mean byxthe 5 ple Riſi go going down on the 


ſame fide that tHe triſe* 4s -of ? 


a Gs th « e NE Go does ) nes 


Weſt Northerly, wee 0 Wn nisNo when he 
or goethd down from the Mt $onth ly, wheabis Decline 
is South-: But it is called the contrary ſide, when,-for Example, the - 
Sun Riſes orSets fronitheEatt,urWeottSourlibtly;} When his Jeetinggion 
is Nerth; or elſe when he Riſes:or goeth down franiithe Eaſt: 
73 Heh his Dedlihavibn is PE > i: $$] 
-93q ©: = 21 £ 304 cid 3s 783i 02 2 2h 2) eaue = 10's: SrO on 4 
>The _—_ « Ls Shi tek tienin;z Dees aft: 4 
told Nil; fp typ, ore taught, 
| "Cehat2is 4 | with'the Arimock Coin paſs,whed —_ of theSun | 
$3386 HHH $e2raf/ hip Diamertrdbovethe Hormzon): and find -it tobe 
- $5 Degroes 54 Minutes! from the Exſt Northerly , the Queſtion Wig 
much ariatibn there?! 0 
' T6 find by this Obſervation , how-much Variation-there is, 1 firſt © 
166k for' the Declination "of the Sun'in-one of the following) Fables of 
"Decltharion,: Te.- (inthe 5th. BookY? Caloularel for that. Year, and fibd. | 
that that Day at "Noon, the Sans! Deelination is a2 4 
then with theLacitude and Dedination / Hfmdby:my: Tablevfimpl 
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0 there maſon 


TT ESnY 38 ACN, 43 bond 
AR TAGLE I; 


agalabe 590145433581 3781; 
When find by your Compaſe chetuinSen a Rieder goth erin the 
a yr to bis Declination; you muſt:add: the Dogrees and Atm: of = 
: Obſervatiqn 5 100ht" Deere ot terns Sore Amplitude, nh 
the whole mill be the V ariation. 


his Diameter above nes, of Horizo and find i it to be 3 root 45 Knotes 
from the Weſt Notenye. is, how much Variation there 
is? I h nſw A Finch ATI Doan Oo DATION 15 De- 


ie ar on comer 
the Variation. © -* 
ot difficult to kriow 


het E390! f Ee ad my os 
| EE very aheretee1 oi veſome Rulescons 
crming LE IR Treaty nag too 


XG ARTICLE: potth: jeerhetn 
4.4 _— \ gs #27 E $5 37 41 Ps 3% | Si 4%q14 FT | 
When bj ir {Heiwirh Y-Obſeroiition you 
Flower: do-lhek; than the true ID 


"1 TT 


Am rake, (rlrnths lore lawer rea abnrews edn | 
Diameter; pl AbovetherHotizon)iand.found:it 35 Degrees 43-Minntes froty = 
the Eaſt Northerly;: the Ten Row much Variation there i is 5: ang 
what: ſide 16 isont © 51 2; £ 
Anſwer, Since the Sun's Declination INES Degrbes in! thi Latitude of | 
42: egtees North,'.heisto i orery moreridag reg 1 
Nontherly:, wwhicd tnu be: SubtraQteds from:-the:3 5: 
 vbſerved 4 becauſe: they: are. both, on: che Gate G6 4s _T_ _ | 
'4 Degrees -2 Minutes for the. Variation ; ac fo thi fixſt 
of -the firſt Principle; Now. to know. what ſide Variation is-on , | 
I conſider that the 35, Degrees.45. Rinur ,Zbbſerved with the Compaſs. - 
from the Eaſt Northerly.,. = _—_ the ren than the 31 De- ; 
execs'43.DMimites.of Amplitude;; andthere cohciude aicortling to.this- | 
preſent Article,. that the Variation: is Eafterly.z..and conſequently. the. | 
reſolve ofthis. preſent. Queſtion: is,'that- LOL | 
Minutes-Eaſterly.. : 26-5 
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va tg Artitth & propa Yiefing that'the Shgp hs ; furtBer-o of lon 
\. Flaps wer hgrahe era ind + ooh the Farigio Wert. 


intes $a the: 
we, ey” NE OvT TS; _q {Di - 
Hnſper., The Sus Declination whe » Was. | 
Trees 13: Minutes North , ſo. that his trae;Amplitud WT 1 
Minutes fromthe Eaſt. Northerly-;. whigh, 1 
Minntes obſerved fromthe Eaſt Southerly, ;{becauſt ether ron Ce 
{ides) and there comes -9 Degrees 34.Minutes for the (76543 82K accot-. 
ding to the Second Article of the;firſt Principle: | 
Now. to knew what ſide It* is on, I codes that: the - 4: Degrees "15; | 
Minutes , obſerved from the EBaft; Sonthagly,, 'are further from: the 
Flower-de-lace; than- the- 5 Degrees [5 Nidates of { true) Amplitude. 
from the Eat Northenly, — aro Lfap'4 theme JHaciacanls 
9. Degrees. 34 Myuites. Walleslys:.. Wnt. v5t ly 
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j - x pro Queſtion i, how muck Varktion theres, ad 
waat mM 1$'0N 

me] ie SG Pumlbeigae Day (Drapes wie 
Ford SENS repored Artude;, t that-the Sins 'tiue An 

bs 50 Minntes of dlahdet 

ſide) anFthe Retjiaitder #7 De 
Nano reg erin, 

ied with theo from *the Wat 'Soiltherly-;//ate 
nearer the ans than the 24 Degrees 23 Minutes of Ampli- 


tude from:theWeft Southerly ; apd ſo I NPY that the Variation is 
11 Degrees 3 Minntes Weſterly. S 


RT/ICLE | 


When by your C fs 7 Yo# ret that the ili further from the 
Flower de-lce than his true pgbncgy: Vartation \ Eafterly. | 
PEE” OE” 
TY E Trex ſixth \ of A 34 belng in the Latitude of 30 
Degrees North , 1 Sun's Magnertical 
Amplitude (when hewas) y fe | 
zon) and find it tobe Weſt Southerly; 


the Queſtion is, how 6d what ſide it is on? 
Anſwer, The Sun's De y 6 Degrees 30 Minutes 
North, I figd by it, _ _ Droj titude, that the Sun's (true) 


foplente gl RES HM. me tron w the Weſt Northerly, why 1 [ 
; 16:2) | reg * Fr "+ | " iy Pr” o Dt ; wu 4 Ga 


Taation, P 2 | "Now 
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Now a ——_—_— ray 1S' ON, | 1 conſider tha hs 3 
Minutes obſerved from the Welt, 5 are further from theÞ Ver 
de-luce than the 7 Degrees 3o Minutes [Tae ot the Weſt 


erly 10 Degrees 4%» 


Northerly , and therefore the Yariation is 
Minutes. | 
_— Wit —___ menbaang 


s. I underſtand now how to find the Variation by the Sur + Amplitade, 0 
but F am-yot-; wetgiiohy: I muſt; not obſexve the-Sun's Magnetical'A 
plitude ,j4m Sun is;one third of his Diameter above.the Horizog, 

© pray. CO ſome Reaſons-for it, that I may beccc f. 
the Error-of thoſe. who obſerve the Amplitnde when the; Sun. is at-the, 
Horizon without.allowing for the Refi ; 

T. Itis very fit that you ſhould be FbeIin | it, ſince ig is Soom ory | 

to the Practice. of. many Pilots whoſe Erogn. ln agar to be opTdy for if- | 
i is certain that the Sun appears at tho Horiz La: pony 
Gas we:are well 0 aſred, 797 not on Wy by the Obſery | 

ronomers;,. but. by; 5.QW.N: CXPETICNCE.1N na | 
Nova Zembla, as you have _— read ; Itis as ITET =D ; 
is an Error in the Amplitude obſerved when the Sun 1s Eeuſtar the izOn,.. 
(without allowance- for the Refraction.) becauſe the Sun then appears in, , 
another Azimuth or Vertical Circle, {hnnS hat be ſhcu houd Rie®s 4.3 | 
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yetunder 


which 1s Iyproved, you nuſt obſerve the Magnetical Amplitude 
when the Sur-is about one third of his-Diameter above the Horizon, 
except you be” near the Equinozial; forthen you need not, becauſe he 
Riſes ſo Perpendicularly.above the Horizon that the RefraQion (1n thoſe 
| parts) cannot cauſe any ſenſible Error , though the Amplitude be obſerved: 
'- when the Sun is juſt at the Hovizon ;; but. it-is-not ſo-where the Sphere' 
is Oblique or at any-Diſtance from the Equinoxial;, for that Error be-- 
comes the: more Conſiderable the farther we-are from its, and therefore- 
muſt be Corrected zither by obſerving-your: Amplitude when the Sun is 
one third IX bis Dikenter bore the Horizon, or by the Supputation of - 
the Arch TR; which may eaſily be done by thoſe who underſtand Trigo-- 
nometry. and the ufe of Signs or Logarithms , for the little Triangle- 
TR.S,. may: be taken-for. a Right-lined Triangle; its ſides being but- 
of half a Degrees; new.in the'T: e 'FRS, the Angle R, is a Right-- 
angle; fince the! Azimoth-makes Right-angles with the Horizon , the- 
Angle S TR, is equal to:that which the Equator makes with the, Horizon, .. * 
that is to ſay, \equal to'the Complement of the height of- the Pole ,. 
and therefore"the Angle TSR, will be equal to the height of the- 
Pole; the Arch SR, is according to Ticho of 34 Minutes for-the Sun. 
but we-willi take but-:z0 1n- part becauſe of the Parallax-, ( which» 
ruſt-be Subtrifted from it )-and ſo it may. ſerve'as well forthe Srars as- 
for the:Sun;. ſay then;,; 4s" the Sine Complement» of - ' i © 
the beight of the: Pole. 15 to the. Sine of the beight of | Latt- Smplitud.] 
the = vn the EE ity agar me. Of. | rude. |Refrattion|- 
the Arch;/T R ::.But this being too a beginger,.. |-—- . 
I give you here a Table of the Error-which. the'Re- [re has re ; 
fraction cauſes in the Amplitude both at Sun Riſing, ' F5.,1' #5 


and Setting z the uſe of it. is eaſie, for. you ſee-by it 10. vy 
how many Minutes the RefraCtion increaſes the Mag- | 15 | ®> 


netical Amplitude, when obſerved on that ſide-of | 20 I1 
the EquinoCtial the Sun is on, and diminiſheth it | 25 I4. 
when obſerved on the. contrgry. fide, as. you will | T-— | 
better underſtand by. this- _ 


18 
24 
rs atdiatlb ton Ou Yn 4 AI AAA AS 11 _ CO —_ 
Example... 26... + © 
7 
35 _ 


Admit that- the Sixth of 34y, 1684. your Ship: 
being in the- Latitude of 45. North, you: | 55 43 
obſerve in the Morning the.Suns tical Ampli- 609 =: $4 - 
tnde, when the Sun is4uſt at the: Horizon (that is: } 65 }Ds 579 | 
to ſay, when the Sun is divided by the Horizon into. | 70. 
two equal parts, . one: half being; above.it -and the. 1_75- 


\ 


"The Proflca Var 4 "i 


i 


other under) and _ It 22 Degrees: from the Eaſt ri "Gn 
ref the Error which the RefraQton cauſes in iyour Obſervation, look 
in thefirſt Column of the prroniege 7 Tablefor 45 Degrees, and inthe Game 
'Line you will-find ia the Column of the:RefraQion- 30 Minutes; which 
being SubtraCted from 22 Degrees, the remainer 21; 8 5D Mibates 
4s ithe-true Magnetical Amplitade, Since the Sun 's Dec is North; 
and your Ship is.in North Latitydez but-if the Sun's Declinatioarhadbeen | 
South , you muſt have added it to: yore: Obſervation ; becauſe becauſe the Roi 
traction.then would have leſlen'd y g&8 Amplitude 30 Minutes; 
That is toſay, while you are in N | trary {deaf the 
Declination ; for when the Latigude-you ave i ;and- the 5un's dia 
tion are of the ſame Denomination; you mult always:-fubtradt;what your 
'Table ſhoweth, but-when they are-of I OIIY 
add. it to your obſerved Amplitude” F Zo, the Lapel mat by 3be 
Corredted, if your Obſervation be made when the Sun 1-08 half-above; | 
and the other pal below the Horizon, But if the Obſervation be made - 
when his lower Limb is about one third. part of his Horizantal. Diarteten, 
or a very little more, ſuppoſe cleyenor twelve:Minutes'a nem 
there needs no CorreCtion ,  becauſt he 1s-raifed | 
Horizon, by the exceſs of his RefraCtign above, his'l fo ah | 
true place is then in the Horizon, - For his lower 4 
Horizon, but a little above it) is then raifed almolt 3; 
28 or 27 Minutes above its true place ; and | 
no Refrattion nor Paraliax would then he::abou 
Horizon, and fo the Center of the Sus wichdoatand 16 Atinmtrs wie” 
would appear juſt in the Horizon.: -if you: will make!yout « 
by the Sun's Perpendicular Diameter ,.( which may perhaps be 
ſomething more eaſie) you muſt:make-it wheg at Sunis almbſt- 
about half that Diameter above the Horizon, becauſe that Diamrter®s 
a little ſhortened by the Sun's Refradtzon. 7 WgluirT > 5124 57 08 ; 
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_ Latitude ,, 
there is —_ aha are che. half if of a Dees SEeh ok the.30 
Minutes,of Difference, which is, #5 Minutes; or ele fay,; (by. the Ruta 
of Three } If 66 Afinktes (contained be betwen 48 and 49 Degrees) gives 
30 Minis « : How many will the. . 30 Afiantes (which are: 

- of Latitude ): gi F PA hk will find it: 
added to. the. lealt A implicade , 5 Viz. 26 De. 
6 Boy 25 Dogres fr he mplitude : of 25 De-- 
and 48 Degrees 30 Minutes of Latitudez . — 
Fs. " How tal I [know what fide iy the Stn's Dec is.on-?; 


Declination is. North. 

S. What muſt do when the d Migutes a are : with the vs Decli-- 
nation, and-not with the Latitude? .. 

T. 1n that caſe. you mult. not take the Aniplitude of. two different, De- 
prees of 15. as in the precedi ent Example ,.. but: you mult take. the; 
wp 7 the ces of, Declmation ; to- witz.that nexc: 
to the r{t'6 Pda, -AS: you W: cafily cally poder ſagaby this | 


| > Bans. 


LR 

precs. of. Dechnation.4 which 1 fing Ty 2 e -3 Pegs 10 1 linute 
ns Fr fr or Dean vc 
egrees, 18. Minutes, tron: which 1 Subtratd: e 25 De-- 
And. tnere remains. Degre! 17 Niaures or. 77 Maoutes: 
cal 45; Minates: which are over.and. 
| tion., are Three Quarters of. a De-- - 
gree 


r= Notts the nh 


-pree; 1 take the on hree arters of 1Degree 7 - Minutes, or 77 17 Minutes, 
of Difference which is Jurono's + or elſe I fay, by the Rule 
Three; 1f 60 Minutes giveth 77 Hints Difference , What will 45 Min. 
«give? -And there will come 57 Minutes 4, which muſt be added ro.the 
fn of the two: Atqplitudes 25 Degrees 1 Minute, and ther f £0 
ay Deion TL08 inutes%,,” for ti @ required as aan which | Sor 
the Declination'is South. Pr J 
8. You have made me y erftand hits) retty .vell, but pray Le 
an Example with Minutes both to the Latirudi es 
"T.*1'will, for*an E = will be mer. 1 Tet Reible T7 a 
diſcourſe 1 could make a - and therefore mind we This SEPRE 
becauſe: it is harder than the former. and FRE OPEN 


"Ne Example, 


. <@viiit that the's Sun's  Decticatibn'i IS = / Degron 4 40 © Milt? | 
3nd my Ship in the-Latitude"of 46 35 Minutes North 
Queſtior is, how many Degrees, and Minutes the Swi) 1 will Riſe 
from the Eaſt or Weſt? ©, 

Anſw. Firſt, 1 look for the Amplitade 'of 46 Delos and i Dearees + 
of-Latitude, in the Column of 22 Degrees of Detlmarion; whe! T find F 
It to be 32 Degrees 38 Minntes, and 33 Degrees 19 Minores Nick, be: EY 
ing SubtraCted one from another, (the Tefler from the center This wilt 
remain for the Difference-41 Minutes, © of which I take rhe Tila, ind 
the Fourth, becauſe ofthe 35 Minutes over and above the 45 Def rea 
of Latitude, - which are the Shia and Fourth” part of aL Jepree : oY 
_ being taken out of the 41 Mitmtes'of Difference, comes'35 ſitrotes | 

553 conds ; or elſe I ſay, by the Rule of Three, Tf 60 Mh E4 

Aonties Difference ,- *bat will rhe 35 Minus (which are over ni fe us 
| Ts 45. Degrees of Latitude ) ive? And" there, will cone 23 Minutes, 
Seconds, which I add to the a Eiter Amplitude 32 Degrees.33 Minu 


thete will come 32 Degrees 1 Minnte 575 Secotids but au ph 
conds are above 30, $4 G che Seconds and reckSn : Ex 
and ſo 1 make it up 433 Degree ; 
plitude of 46 and of 47 Degrees of Latitude, under 23 { 7 eakl of De- 
Clination, where I find it tobe $34 Degrees 14 Minutes, and 34 Degrees 
57 Minutes, which I ſubtraft one from another ; z to wit, 34 Degrees.14 


but berants the Seconds ars {Sg 20, 
remains 25 Minutes; whieh being addei = two taff . 
Amplicudes , YIE, 24 Degrees'T Tz er b | 7; FOWyE. tek; od my | 
55 Mes”: THe MR abt Romer; that &to ay, rfie imo. 
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PROP. XIL 
| How-to:oberve the Variation af any "Tha of the Day... 


* may the Variation be koown at any Fime of the Day. . 
£. Is is done by the Sun's Azimuth, which you may find* 
| ; on, the Complement of the Latinidey 


4 ] 


*_ 


LI — S » _— . FR En) 
WER " ' $14” 


* T. Yes, "and chiefly” >the Logarithms; T2 and thireſre '® 
have « paſſed" it by; "tis + being! too * hard for 
did conſider "the -excellency of the punt find IE 

_ for wAtruie FO 6 f | 


you 
S. -w the uſe of the-Azimuth is'of fuch excellency for the variation, : 
you will 'do well to ſet it down oe on for ry wi I do not at preſent 
underſtandthe uſe of the - and-in the:mean - 
time it will be neceſſary-to-thioſe «ray Arun it ok our therefore 
pray tellme- what. is-the firſt: thing S_ Know: to ind our the. Sun's 


Azirath > -* V{40108 © p 227 yk e 4 9x 
 T. You mul” Me tes eee abe—es 
you , Which you may = ;do' ny as:for-Example 5 


the neareſt | = Subreadt 34 Degrees | 
$5 Mi Ptes | = the Dultance of:the 

ole from t 2MAIN Degrees; 30 Minntes , | 
is on = $: 


$5 Diſtance fomghaBe Pole ? 
T.- Yes, when the Latitude and the Sun's-Declination are -on-the ſame--- 
fide o the Equinoxial;* = -when they are of. contrary ſides; (as for Ex-.- 


ample, whe tÞ.is.i a £0 he Bae orgh, aud. the Sun's. Hog ao 

is Ts hn caſe you mu the Sunys. Declination to 9&-Degrees,, 

and the who will be the Sun's Diſtance ny the neareſt Pole to a. <n mh "2p 
ICB.: 


ke Kentir will yn wa [th 
hs Then 73 2495 20 2] 262 oz | 
{+ by 4.4 1<3'T's « 50 Af 2k 31553 ba 
i. of the Radory, 4577 20A Sit mon whe 
is to the gripes ite ITS oh * 7 
$0 the Complement of the Sun's __ | 
£0 a fourth Sine. 


. eLs this fourth Sine, 
is ro the Siwe-of the half”. Su; 
So is the Sine Fo the FANS 
io 4 <2 ops 


Shs will be the Sine of 
the Azimuth from the neareſt Pole t9-y0u.,.but.i 
Sun's Azimuth from the furthermoſt Pole LIST OFT 
part of the Meridian which marks _ Ds | 


here, -you 
muſt Subtract ir: from. 180 will be ch 


Diſtance from Noog , or from. the further TG youL 45 Yop; will 
better underſtand by Re: 3 3) 37 nate 


Hei SIS LOL TT 125 negtas | ara 6g 
Y39929-10 Exel, & fl." it s (7 2113-95 nt & 6 
*% DD ir to * 
Is the Latitude of 46 Degrees ;o-Minutes North, the Sun's Detli« | 
nation being 1.3 Degrees. 50 Minutes Noth, and-his height in the Morms | 
ing 42-Degrees:30 Minutes: I deſire: to know the: Sun's Azimuthz, Theres | 
fore I SnbtraCt the Sun's Declination 13 SS $0 o Minutes from:ge | 
Degrees, and.there Remains96-[cgras3 Ro eveagel Diſtance ; 
fromthe neareſt Pale, which.i &idayai ' tow] 
{ir:0 A bond nt © wig? ire} © 14 
Complement; of the:Suy's, Declipation 
Next, I Subtrat&t the: Latitnde=4 20 Mi 
Degees” and the CG | k 53 
plement of the Latitude 70072-7094 a6 gn toy Vo 
In like manner. fndou te CooBltr of | bs | het 
* The Sum-+ 
The half Som." 


' The Difference between the half Snap, PO 
ment of the Sun's Declination oo 14 Comp 


(+.) Kiba Bain Cx Se 0 pear pos 
' "io 205bd Sine On 00:4. 640pM i ales 
a ou ige47, 39,4, = 


nab Hive, <0» 9) A051 70 6 FD FOFaeTE 


* 0 a anni; 


&, HA HB . 


_ "e raed 2 of the Latitude 51* 30 . + 9,8935444 
ine Complitmany ff che Sus bright 44 ty «> 0,8437250 
.% dd > © FX#9g7372694 

Take 


Take notice, that I cut of the | 
Subtracted from this laſt: Nomber an 4 
required, which is 9,7372694+., 


(2. + that fourth Sine ' + eG 


4520 the Sine of the hal half Sum 83 20M 
TY. -: 80 is rhe Sins of the Difference Iz I6.. 


R.. Ta 


to 4 ſeventh Sine 6 > CA 


"To which I add the Radius by Gring down FL we ral 5c i | 
Unit -before. i, thus o » « » Ll . . d FP = ; g 's 7 1 


: Whoſe half is. the Sine of $8*-26' 20”. » bes $255 j 1937935 


Whoſe Complement-/is 51* 33' 30= 
Which being doubled 51 33 30. 


| , The Sumis . . 103 ©7 00: :£0 GY is 
7 Miouts for the Aziomth from the,Sauth, w ich veing 5 > 
180 De ; there Remains. 76 Degrees | 
Diſtant from the'North;, where now It is = Nom 

are in Latitude North, whoſe Noon is Southerly: * 

the Azimuth from the Eaſt or Weſt, Subtract zen 

grees 7 Minutes, the Azimuth fram the South? i 

grees 7 CITES is the Azimuth fron the E 


# . + Þ 
FA 


n Latitude of 48 Das 20 > Mipntes KS | =2 30 
being 21 Degrees 42 Minutes South), EEE | 

De 40 Minutes : .I deſire ta — 

Sun's Declination 21 Degrees 42 Minutes 

Latitude and Declination are On C MT EY ne EQUINOXIZI | 
makes 111 Degrees 42 Minutes', for the Sun's Di = Sedan rom the Not 
yy wide is the neareſh Pole: tome: So 1 ſet nm a this Order: 


The Sun's Diſtance” from the North Pole 
The Complement: of the Latitude; « GE: 
The FEIES of the Sun's height . 


+; . 10,0000000 
| —_— e——— 


fab Levine 41 het: 3*. 7 9,822688g 
v——a_ wr. alas cc mow 
| 9473781 11 


wee bg Mueghs 6 . 947378111 


half Su I04* 21' ; 4 0,9862340 
" "RE" : 9,1069729 


19,093 206y 
9, 35 53958 


19,3553958 
96776979 


<7 20, the Azimuth from 


from 180:Degrees, (the Diſtance of 

remains 56-Degrees52 Minutes, that 

& South Weſterly; ;-which 'is the required 

know:the Sun's Diſtance from the Welt, 

& from: 123'Degrees 8 Minutes the Azi- 

th remainer 33 Degrees 8 Tina; is the 
Southerly.- 


Ty 
** 


SE in dwtby the Difference between the Sun's Azimuth, 
L Azimnr pothe: ſhaving been explained to you already 
f Directions ».to render it the more intel- 
bag © $ 2a 7% oo aka! "WzL 
fp. Fr rinciple. . 4 
mth ſame ſide or - Dealalah of the Mag- 
Walt the leſſer Azimuth from the  Lreaver , 


En F. 


"Turetid Far” 


Exmaph. 


Admit rhe Sun's Azimuth to be. 32 Degrees from the Svorh = 
and. the Magnetical Azimuth $6 be 4.3 Degrees: Ty Minutes, allo from - 
the South Eaſterly.. You maſt Sultuat the 32:D ,of. thy $ 
Azimuth (becauſe-it. is the-leſſer) from the 43 Degrees pps nog pe _ . 
Magnetical Aztminth , and the 11 Degrets rs, Mirtates remaining, i is the | 


K ariation. 


The fame & to br done when: both Azimathy.are from the. South, | 
Weftetly 4. or fron "_ North Eaſterty ode ana WOES ” 


S ond Principle. 


Where the Sun's Azimuth. and Adaguetical Ationmehi-uva of cantrary rides, on 
Different Denominations , you muſt-add them bath Pogrther , and the whal, 
wil be the eridvion. 4 


E. xample.. : 


Admit: that-the Calculated Azirtndh of: the Sur 19x; | 
South Weſterly., and the Aziqauthiyy Obſervations 5 | | 
South-Eafterly , to find out the Yariarion you muſt add them both toge- - 
ther, (lince thiyrars df Different- Dencenina eG INvY aan v5 come Fe 


for the requnEt-Fariation. "Elie fatne eidones | 
Azimath. was fromtheSouth Ealterly, andthe; | ical Azimark foam. 
the Sorth Weltetly; and 'the: fame i326 be dane. © North, = 4 
X 'otie was fromthe North Eafterhy, pe "omqaioagr or ens the North, 
Wiekorly, youare tb add themboch nogeuher, «ad their: Sum. wiltbexhe. ; 


riatton | 

S. How ſhall I know wit: ſide»the Vriation 48-003; char waog,, [ 
when it-is Eaſterly or Weſterly. | 4 
T. Well wough, it you rand well theſe following Ditettions. 


AR. TLCLE LY | 


Wur Ship being in Latitude North, if you Ween G ”m , Horning) Fl Wis AY : | 
nettical Azimuth to be. nearer the South. than the Sun's i abi : 


rianen is Weſterly... Ka 
_—_ 


©: Dmit the - Magnetical —————_ rees: 
from-the.South Eaſterly, and the Sun's Azimuth 10-Degrees 28: 
Mines alſo from the South Eaſter! y:.. And Lwould know the Fariarn, 
and. ivhat ſide.it is on?- = 


AUR, = 
RES 6d 
oF 


o 
PRE>? 


: 


» 


= 


Fas 


bu 


Wt 


- 


POLO ng 


x 


pt of 


# 


Gs 


> of 


x 


My 1197- 


Azimuih to be nearer the North 


_ 


; oY MM pt 


090; eng + -4. 


_ 


»A* 


eh 
bo a > 
ob F ad 


Ms £ 
a3" 
Yo 4 


tHe Is 7 enghE 


Os hs ROY BNR HAD "T7 FI 


o 
F$ 


bd 
| ? 


wy 
the Sun's height, to find out 
Comgnſsts y that the ſhadow. of 


« ” 
FY oy ph 


aw” Py S., 


DOI Y Dp 


4 £2 O7eS y Sr%; 


F306 pit 
£4.80 
Pee” ey as os 


[ [1 
1 FT 
. Ft 


EL oltttde 5 


bh 5 


Meridi r” "int 


ad: cachi 
' ery midſt of them the Þ 


angles, drawin in 
EEE ge 


be divided nto As I 
and pr de 
another , ya 


< : A EYLAS hn 


| each,:( that a De ontains) then'ſubdivide each-part | 
into 4 parts more of 5 2s Ca d the firſt of theſe parts into 
5F More, and your 5 | Fo 3s IM 

S. What is next-to 


» 


- 4N their Proper ituations 
of the' beſt and 
Bay, in-their proper-Form: 
ts Sears, (If you 


you 


- «oh wn nt : ea. des ds CORY « "nw 
"EIT x 6 IE Cy | TAR, of 9; 6.245 Ws wat" Bs 
ed hs” s 8 (4. - 7" $7 ” * ** 4. 


' Boox-lll, NAHJIGATI.O N. 


PROP. XV, 
The Uſe of the Plat or Plain Chart. 


S. O R what Uſe is this Chart ? 

; T. Its firſt Uſe is to ſhow by what Rhumb or Point of the 
Compaſs you are to Sail by, to go from one place to another ; 
as for Example, if you would go from the Harbour at A, (in 

this plain Chart) to another at B. To do this, fancy to your ſelf the 
Line AB, and find to what. Line of Rhumb it is Parallel : Thus , Set 
one Foot of your Compaſs in the very place from whence you depart 
at A, and the other Foot upon the neareſt Line or Rhumb which you 
think Parallel to the imagined Line AB; . (as the Compaſs C ſhoweth,) 
then draw it forward towards B, keeping ſtill one Foot thereof upon 
the Line of the Rhumb, and if the other Point deſcribe the imagined 
Line AB; you may conclude that the faid Rhumb (which is W SW ) 
being Parallel to the Line AB, is the courſe you muſt Steer to go 
to B. | 

$. If one Rhumb alone could not ſerve to bring me to the deſired 
Harbour, What muſt I do then? For Example, if I would go from 
the Harbour at A, to that D. 

T. In that caſe -you muſt find out as before, that Rhumb which will 
Clear you from the Sands, Rocks, or other dangerous places, (and bring 
you neareſt to your Harbour) which you will find to bea NW bW, 
but when you are Clear of the Sands and other Impediments , and your 
Ship is arrived at E; then you muſt change your Courſe, making choice 
(as before) of that Rhumb which will bring you from E to D, which 
you will find to be a W b JV. ” | 


| PROP. XVI. 
How to know by the Plain Chart the Diſtance between 


two Places. . 


S, O W ſhall I know the Diſtance between two places? As for | 
Example, from the Harbour at A to that at B. 
T. You muſt take with your Compaſs the Line AB, or 
the juſt Diſtance between the two places ſo marked, and ap- 
ply the ſaid Compaſs ſo open to the Scale of Engliſh Leagues, (2o to a 
Degree ) and the Scale will ſhow you 50 Leagues that ' the Harbour at 
A, 1s Diſtant from that at B, as was required. dh 
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S. What muſt Ido when the Diſtance between the two places Is greater 
than the Scale of Leagyes ?-- 

T. Then you mult take the length of the Scale of Leagues, and look 
how many times that is contained in the Space between-the two places , 
and if there remains any odd meaſure, then having taken that odd meaſure 
with your Compaſs, apply it to the firſt part of the Scale of Engliſh 
Leagues (if it be a Dutch Chart) ſo ſhall you know the whole Diſfaiice, 
which from A to Dis. 59 Leagues or 197 Miles, (for a Leagyes 3 
Miles.) 


FEDQOEP. XVEL 
Mow to know by the Plain Chaxt, the Latitude of any Place. 


K "OW ſhall I know by my Chart in what Latitude a Pozat of 
: Land, an Iſland, or any other place is Situated ? 
' T. To know that by you Chart , fet one Foot of your 
Compaſs in the very place whoſe Latitude you, would. know, 
and: the other Foot on the neareſt Parallel or Line of Eaſt and Weſt, and 
then draw your Compaſs forward, until it touch the graduated: Meridi- 
an, (that is to ſay, that Meridian where. the Degrees are marked')..and 
the Foot which was on the place will ſhow its Latitude; as for | 


Example. 


If you would know the Latitude of the-7/arnd at F: Sct one Foot-af 
your Compaſs in the very middle of it, and the other Fopt in the 
neareſt Parallel at G, and keeping that Foot ſtill upon that Line, 
draw it forward until it touch the graduated Meridian ; and the Feat 
that was at F, will ſhow you that the ſaid 1/land is in 49 Degrees 30 
Minutes. of North Latitude, (ſince the. propeſed and is on the. North 
ide of the Equinoxial:) | 0s 


ESE XYVTEH. 
Fiow to find the true Point of the Ship: 


SF FO of hon I determin by a Point , the place. my Ship is arfi-- 
 vedat? | 
” FT. Tomakeit very eaſie to you, it is fit that I ſhouldgive: 
you an Example: Suppoſe then that your Ship being departed: } 
| | one 
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from the Point A, hath'Sailed 5 1 go Leagues , amd you would fee in 
your Chart the place 1t is arrived at. Firſt,” take with/the Compaſs 
32 Leagues, (upon the Scale of Engliſh Leagues)-and with another Com- 
paſs take the neareſt Diſtance between the place of your departure at A, 
and the neareſt SW Line at L; then take in your Left-hand the firſt 
Compaſs which contains the- Leagues, and ferting or placing one Foot 
thereof in the Point of your Departure at A; turn the other Foot/towards 
that part your Ship hath Sailed , rhien ſet one Foot of the Compaſs which 
contains the Diſtance'of the Rhamb upomthe ſame Line of SW, (whoſe 
Diſtance you took) holding it ſo with your Right-hand, that it doth not: 
ſwerve from the ſaid SW Line , draw your Compaſs forward to the 
NE, untill the-other Point of it, meet exaftly with the Point of the 
firſt Compaſs at H, and there mark-a Point, for that- is the place where 
your Ship isat that inſtant, (ſuppoſing you;have allowed for Lee-way,;&c.) 
and doing the ſame for any other/Cauries, you may iſee in yopr Chart the 
+ place your Ship is arrived at, and fron, whence you may dire& your 
Courſe again tothe place whereunto you would g0, or as near it as you 
can, in caſe the Wind be contrary. ets 

S. Doth not this Point H , which ſhoweth the place my Ship is arrj- 
ved at, ſhow alſo m Piffertpce in Latitudgand Longitude ? 

T. Yes, -it-dath, for_if you Subtract the Latitude of your Point from 
the Latitude of the place from whence you departed, or rather the leſs 
Latitade fromthe greater , the remainderwill be your Difference in Lati- 
tude; and the ſame is tb be done for your Longitude, when they are both 
of the ſame Denominations, as you may better underſtand by what has 
been already faid in the Second Book, | | | n 
S. How do you call this manner of keeping an/account- of the Ships 
way ? | ; | 
T.. It is called the Dead Reokgning. 
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PROP. XIX. 


Proving the Plain Chart falſe, and not to be truſted to, 
but in ery ſhort Voyages. 


of no other, and for all that bring their Ships as well to the 

deſired Port, as thoſe who Sail by that of Mercators Chart ? 
T. . If any ſucceed m long Voyages, by Sailing by the Pla 
Chart, you may be aſſured that it is more by chance than 5ki#, except their 
Conrſe were (Eaſt or Weſt) under the Equinoxial, or (North or South) 
under a Meridian, being certain/that upon any other Point there is'a 
conſiderable Error, by which _ have loſt- their Ships and Lives , as 
| | & 7: many 


S. H' W can the Plain Charr-be falſe when: moſt Pilots make uſe 
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many more will-do, if not preventcd'by leaving'the Plain Chart, and 
making uſe of Mercator's. | | ? cs 

S. If Sailing by the Plain Chart is. ſo dangerous, I wiſh you would 
prove it by ſome convincing Demonſtration, for/until now I have nat © 
been ſenſible of it. | - 20] | 

T. To make it very plain/to.you, 1t muſt be by ſome Figure which 
repreſents the Plain Chart , of which I know no; better than that which 
Fournier hath ſet down in the 14th. Book of his Hydrography, which for 
your Inſtruction I ſhall near hand deſcribe to you (with his opinion) it | 
being impoſlible to render it more intelligible by any other. - _ 
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Admit then the Plat ABCD to be a plain Chart , and that the Lines 
AB and CD are Parallels, and are joyned to two otker Lines alſo _ 
Parallels, viz. AC and BD, and to make a Right-angle draw threw 
the middle of the Chart the Line EF, which may repreſent the Equinoxial 
and be Parallel to.C D, and double of A C; divide E F: into 12 equal 
Parts, and opening your Compaſs until it contains almoſt 9 of thoſe 
Parts; ſet one Foot thereof upon any Point of the Diviſion, and the 
other upon the ſame Line E F, from whence draw an Arch, and ſo on 
from every Point of Diviſion, until your Chart is divided as you ſee, and 
repreſents as it were 12 Pieces of Musk-Million:-.Now if you were t0 
joyn (1n round) the Point E with the Point F, and the extremities.or 
ends of all thoſe pointed Ribbs together, the two Points where they ſhould. | 


Joyh 
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joyn would repreſent the Poles of the World, and the whole would re- 
preſent the Terreſtial Globe. Now'f you imagin that Globe open, and 
diſplaid in ſuch a manner that thoſe Circular Lines becorge- Parallels one 
to another, all thoſe crooked or bowing pleces which did joyn and unite 
together in the Poles, will remove and be ſet at a Diſtance one from 
another , and their extremities or ends will fall upon a Line of as great 
extent or length,” as the Equinoxial, and by that means thoſe parts of 
the World which are at any Diſtance from the Equinoxial, will appear 
at a greater Diſtance one from another than they really are, and ſo much 
the more the further off they are from it. | 

S. Can you prove that this error 1s of ſuch conſequence to Navi- 
ation ? _ . | 
: T. Yes, and that you may not doubt*in the leaſt of it, I will make 
it plain to you by an Example : Admit then that a Pilot is Sailing from 
the Rock_of L3sbon to the Iſland Tercera, and that the ſaid Rock is at the 
Point K,, and the Iſland Tercera at G. I ſay that his Ship in going from 
K to G,, ſhall have Sailed of that Parallel, but the Part KI, GH, and 
not the part H I, which however is marked in his Chart (although 
it is a Yacuum, ) That Pilot then who ſees by his Chart that the Diftance 
between K and G, is of 330 (Engin) Leagues, and by his reckoning 
finding that he hath Sailed but 250 Leagues, will be perſ{waded that he 
is arrived but at H, and will believe that G is yet 80 Leagues Diſtant 
from him ; and therefore Sailing with all his Sails out, if it be dark, or 
miſty weather, he will iofallibly ſtrike againſt it, and make Ship-wrack, 
or at leaſt will miſs it, paſſing aſide and leaving it behind him, fince it is 
certain that the parts of that Parallel, to wit, G H and I K contain but 
259 (Engliſh) Leagues. | 

S. What is the Canſe of this miſtake? _ | | 

T. It is becauſe this Pilot believeth that the Degrees of the 39 Paral- 
lel (which paſſeth through the Rock of Lisbon, and the Iſland Tercera ) 
are equal to thoſe of the Equinox1al, becauſe they appear ſo by his Charr, 
not minding that the Meridians on the Globe are not Parallel as in his 
Chart, but draw nearer to one another proportionably to their Diſtance 
from the Equinoxial, and that in the 39 Parallel a Degree is almoſt 1 2 
Minutes ſhorter than a Degree of the Equinoxial, for a Degree of the 
Equinoxial is 20 Leagues, and a Degree of the 39 Parallel is but 1x 
Leagues and a half. Likewiſe he will figd by the Plain Chart the Diſtance 
from Rochel to Canada in the 46 Parallel to be of 1050 Leagues, althongh 
there are really but 730, each Degree of that Parallel being but of 14 
Leagues, which is 6 Leagues or 18 Mules in eyery Degree leſs than ap- 
peareth by his Chart. | | 

S.' How many Miles do you - think that a. Pilot would miſtake that 
ſhould Sail (by the Plain Chart ) 2000 Miles 1n the Parallel of 60 De- 
grees ? (59 | ; 
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T. He would commit a miſtake of a xooo Miles (except he knew. how 
to Corredt the error.of his Chart) becauſe a Degree of that Parallel is 
leſs by half than it appeareth by his Chart; to wit, 10 Leagues ; and 
therefore it is no wonder that ſo many Ships are loſt, when thereis ſuch 
great Number of ignorant Pilots, that Sail by a Chart which ſhoweth 
them that they are a great way from the Land, when (if the fight ofthe 
Landdo not reCtifig the error) they will certainly frike on it. 

S. Are there any more defects or faults in the Plain Chart ? 

T. Yes, there is a confiderable one 1n the Rhumbs , but I fhall not 
trouble you with the Demonſtrations of it, fince all theſe errors are'Cor- 
rected in the following or next Chart, which I recommend to you as 
the beſt for your Practice, and the only one I delire you to uſe at Sea. 


— _ | — 
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PROP. XX. 


How ta make the true Sea Chart, communly_ called 
| ' Mercator's Chart. 


to make it ? 65 
T. There is no neceſſity for your making your Chart, ſince yon 
may buy them berter made than you can make them your ſelf, 
however becauſe that by doing it, you will better underſtand how the 
Degrees of Latitude come to beunequal ; I think fit to fatisfie you, and | 
in order to that-, you are firſt to take care that the skin of Parchment 
efigned for your Chart, be of the largeſt ſize, and very white and 
mooth. But if you cannot get one ſmooth and white, you may make 
it fo your ſelf; thus, Firſt rub it with ſome Ceruſs, or white Lead; 
which is to be had at any Colour-ſhop , and wipe it with a clean linnen 
Cloth, then boil the ſhreds of your Velom in 'fair Water, untill i 
comes to be of a Gluiſh or Clammy ſubſtance, and then having well 
ſtretcht your $kin upon a board, rub it with a linnen Cloth or Spunge 
dipped in this water, and when it is dry rub.it again with white Lead, 
and your Velom will be very white all over, and ſo ſmooth that no- 
thing ſhall ſtop your Pen, provided: you rab-it well after this fecond 
time of rubbing it with white Lead; for elſe the Rhumbs, and what-elſe 
you {ſhould deſcribe on your Chart would ſoon wear our and diſappear. 

S. When my Velom is thus prepar'd, how muſt I draw my Chart ? 

7. You muſt firſt deſcribe upon it a Square as directed. for the plain 
Chart, then divide the Equinoxial Line, into as many-equal Parts or De- 
grees as you have occalion for ; then draw upon'a piece of Paper or piece. | 
of Board, the Line A B equal to one Degree of the Equinoxial, at the 
end of which at A, raiſe a Perpendicular of the ſame length AC, then 

| draw 


S. g NCE this Chart is the beft for practice, pray ſhow me how 
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draw the Quadrant or quarter of a Circle: C B, and divide it into go. 
Degrees; then from the Point B,. draw the Line BD Pzrallel to A-C, 
and draw the Eines called Secants through every Degree or Point ( of © 
Diviſion) of your Quadrant, as AF, AG, AH, &c. Andſoon untiil the 
-© Parallel, if you have occaſion to make: your Chart ſo large, thzt done, 
graduate your firft Meridian: Fhus, 

For the firſt Degree of Latitude, take the length of the Lire A B, 
( which here we ſuppoſe to be but one: Degree of the Equiroxial, Y for 
the ſecond Degree' the next Eine or Serant AF, for the third De-- 
gree the Secant A G, for the fourth AH, for the fifth AT, and fo. 
forth, every Degree increaſing as the reſt of the Secants. do, to which. 
they are to be equal: Then draw Parallels through every (fifth or) tenth 
Degree of the Meridian, and Meridians through every (fifth or) tenth. 

zgree of the Equinoxial ; as for the Rhumbs, Harbours, Capes, Iſlands, 
Rocks, Shoalds, &e.. to be deſcribed on it, they are-to be done as you kave- 
been taught in the plain Chart, you muſt place them by their true La. 
titude and Longirnde,, and then your Chart will be fit for uſe. Bur here: 
take notice, that if you would make a particuler Chart; as for Example, 
from 30 Degrees of Latitude.to-5 ©, then the Secant zo, at H, mulſt be the 


Srſt Degree from the graduated Parallel, AT the ſecond Degree, and. 


ſo incresſing onward from 3a to 50, as the'Secauts do. 

S. Why do you make the Degrees of Earitnde to increaſe mere and. 
more, the furrher.they are from the Equinoxiat 

T. There is a neceſſity (for the conveniency of Pilots) to make the: 
Meridians of their Chart Parallel ane to another, for then if a Right-- 
line cuts them, it will make equal. Angles ( Each, Prop. 2$:) according. 
to the nature. and definition of the Loxodromieck Lines reprefented by 
the Rhumbs upon the Terreſtial Globe, it. is alſo neceſlary that thoſe 
Degrees of the Meridian ſhould keep the fame Proportion with the Degrees. 
of the: next Parallel- as they do- upon the ſaid Globe, then becaate we 
make- the Degrees-of all the Parallels equal. to thoſe. of the Equinoxia),, 
(by drawing the Meridians Parallel one ta-another) we mult alls increaic 
the Degrees of the Meridians (or Latitude) over and.above the Degrecs. 
of the-neareft Parallels according to the Proportion that 1s between them, 
for (as Mathemaritians know) a Degree of a Parallel hath the ſame Pro-- 
portion to a Degree of the Equinoxial or Meridian, as-the Sine. Com-- 
plement of its Latitude to the Total Sine; (or Radius;) Trigonometry 
teaching us, that there is the fame'reaſon or proportion between the. Sine 
Complement of an Arch and the Total Sine, as the -Toral Sine to the - 


Secant of that Arch. And therefore to'obſerve the-ſame Proportion, as. 


we increaſe the Degrees of the Parallels by the Paralleliſm of the Me- 
ridians; fo we muſt alfo increaſe the Degrees of the. Meridians- by: the- 
Addition of the Secants. » 

S. Why do you make no Scale of Leagues for this/Chert? 

T. Pecauſe the Degrees of the Meridian is the true Scale , whith how- 


great ſoever it appearcth, it containetly bur zo Engliſh Leagues. og: 2 
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Miles (or Minutes) for if your Voyage had been between two Parallels, 
as for Example , between the 40 and 50, the Degrees of the Meridian 
Comprehended between the two places muſt ſerve for a ſcale to meaſure 
your Courſe, 2nd ſo making uſe of a Scale which repreſents the Leagnes: 
or Miles by a greater Line, the further we ſhall be from the Equinoxial, - 
the fewer Leagues we ſhall find in the Parallel neareſt to the Pole, by 
which you may eaſily underſtand that although we have increaſed the 
Degrees of the Parallels and Meridians, we have not done it in value 
of Leagues, becauſe we repreſent alſo the Leagues or Miles by a greater 
Line, and we make uſe of a greater meaſure. 


PROP XXL 


How to know by Mercator's Chart what Rhumb ( + Point 
of the. Compaſs ) you muſt Steer to go from one Harbour 


to another. 


S. OW muſt I know (by eHercator's Chart) upon what Rhumb 
to Sail from one Harbour to another ? ' h | 

T. This is to be found out in the. ſame manner as by the 
plain Chart: thus, place a Ruler upon the two determined 
Harbours, (or imagin a Line drawn from one' Harbour to another ) and 
look what Rhumb is Parallel to the fide of your Ruler, (or imagined Line) 
and that ſhall be the Courſe you muſt Steer, as for 


Example. - 


If you would go from A to C, you will find that a S SW Rhumb 
will be Parallel to the imagined Line, or edge of your Ruler placed on 
A and C; by which you know that your Courſe from A to C is SSW. 
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PROP. XXII 


Flow to find by Mercator's Chart , the Diſtance of 
two places. | 


are under the ſame Meridian, (or North and South one from 
another.) _ ; 
T. To meaſure the Diſtance between two places in the ſame”. 


Longitude, -you muſt only -look how many Degrees of the Meridian Is 
com- 


P AY ſhow me how to find the Diſtance of two places that 
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comprehended between:the two propoſed places, which being Multiplied 
by 20, (en Degree containing 20 Leagues or: 60 Miles) will ſhow you 
the Diſtance in Leagnes: Example , The Diſtance between A and K is 
10 Degrees of Latitude, which being Multipled by 20, gives 200 Leagues 
for the Diſtance between A and B. | 

S. What if there be odd Minutes over and above the Degrees ? 

T. You-muſt add a League for every three Minutes, _ 

& How muſt I find the Diſtance of two places that are in-the ſame 
Parallel * ; : | 

T. When two placesare in thefameLatitude, you muſt meaſure their 
Diſtance by the Degree of their Latitude, as for Example, if you would 
know hav far the.Iffand at. D, is' from that at Bz: you muſt take upowthe 
Meridian the length of the Degree RS, with whichyou areto meaſure 
the Diſtance BI, for ſo often as*-yorf ſhall find that length between the 
two propoſed Iſlands, as here 18 times, ſo many times 20 Leagues is D. 
Diſtant from .B, viz. 360 Leagues. - ..- Eo as 

S. Mult I always take 3o Minutes on each fide of the Parallel of the 
two places propoſed , as you have done 1n taking the Degree RS? 

T. Yes, 1f you will be the more. exact. | 

S, I underſtand this well enough,; but how ſhall I, meaſure the Diſtance.. 
between.two places that differ both.in Latitude and Longitude? | 

T. You mult meaſure it by the Degrees of the Meridian comprehen- 
ded betwixt the two. places, as for Example, it you would know the 
Diſtance from A'to C, _ you muſt firſt meaſure the Diſtance AF, 
by the 10 Degrees. of the Meridian comprehended between* the two. 
Parallels, F M,, (viz.-between'60 and 70,)'and the, Diſtance FG, by the 
10, Degrees from 50 to.69,: and'G C, by the 10 Degrees from 45 to 50, 
counting every Degree for. 20 Leagues, and every third Minute for a 
League: 'Or elſe thus, Look how many Degrees the Difference of Lati- 
tude contains,” and take with your Compaſs as many Degrees upon the 
ioninon Line ,. then laying a Ruler on the two places, apply one point . 
of your Compalles ſo to the Edge of the Ruler, that the other point (de- 
ſcribing, an Arch of a Circle):may juſt touch: ( but not cut ) one of the 
Parallels or Lines of Eaſt and Weſt, that pals between the two Places, 
and then meaſure the Diſtance from the Point (or Center) where your 
Compaſs was fixed by-the ſide of your'Ruler ,. to..that place of the 'Pa- 
rallel ( fo touched ) where the Ruler croſſes it , and that Extent being 
meaſured in the Equinoxtal, wit ſhow you the Degrees or Leagues between 
the two. places. .' LES 


..C »;\ Example::/Fofod the Diſtance berween A and CG 


A, being -in: 7a Degrees of North. Latitude, and C in 39 Degrees , 
their Difference: is 31; which being taken off. from: the: Equinoxial gra-- 
duated Lines”: and. your 'Ruler:| laid over: the twe'Places -A and Cy one: 
Foot. of. your. Compaſs being mn 4 the dide of the/Ruler at 1, ge 

| | other 
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other will juſt eouch-/the Pandlich-of -60 :at 1.,, wihehtheRules: 
croſſes at F. Then'thke with your Compailes-the Diſtance from1I.ta F,, 
which being meafured on the Equinoxial bins , youwil find 34 ; 
which being Maltiplied by 20,. gives 680 Leagues for the Diſtance be- 
tween A and C. | 
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PROP: XXII. 


Erin to find (by Metcator's Chart ) the Latitude and: 
: Longitude of any, Place... 


[4 
FF S the Latitude and Longitude of places to be' found: by. Mercator's 
Chart, in the ſame manner as by the Plain Chart? 2s 
T. Yes, the very ſame. To find the Latitude, take:with your 
_ _ _ Compaſs the Diſtance betWixt the propoſed place and theneareſt 
Paraltel, Cor: Line of. Eaſt and Welk, )- then ve Yor ones ſv. 
opento the graduated Meridian, (or Litic af North ard South, Yataferthlg: 
ane Foot. of it on the ſaitie Parallet,. Cas before.) the: other For wilt | 
{row you tpon the Meridierithe Latitude of* the place: "And to' find the. 
Evngitude, take the Diſtafice befwixt theyropoſtUplictartthe netrelt 
Macidian, then removitip, your Coripa oo rhe Tquinoxial Eine, Tet 
atje. Foot! of it. upon tlie tame. Meridian, (as before) aha! rt other Fott. 
will ſhow: you tipon the Equinoxtal the - Abita "required ;" ard this: 
marier, Foti will find'that_ the 1fandat Ni ins Degrees of 'Latittite: 
Narth, and i 5.Degtees of Laiigitude Ealt.. f. 
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The Latitde and. Lowgitudd: of: yoar Ship being known: 
how to. prick it down. in. your Chart.. 
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7. Soit-is, forthere:isna more init; thawtotakethe Diſtance: 

- between the. Degree of.Latitude your Ship. is-in, and the neareſt 
 - Parallel; holding your Compatsfoopenmith your. Left-hand;jwith: 
your Right-hand and another; pair. of Compaſles, take alſo:the»Diltance: 
between the Degree of Longinude-yourShip/isat , and/the neareſt Mer" 
Gan , and, twldjng your cw. —_————— 


S, [| Fancy this very eaſie ? 


5 —_ F , * n+: 4 3A ot Liab = 
$2 $a 5 FE " £3 4 ER Ad IG 075 he” 2 td. G © p a oe COR IE wa y 3 - 4 "5 0" . 
(Ee *" Ire 2 Le EG CIO Foog Te 7 En i Cot PAS i” 7 a "C8 Fn oh Ot YET ae EEE et, Do =, Et EFEES 4 SR ET ne 7 Ro ah Law's Fe 2 " V7: ? 2 
5 = DEE obs, {; SL] RO pO» Pe fy , Ps 248 1 bi 27 4 bg SPY Fob - 309" bh $5. * 64s * - x \ I F | I i; 
Eo ri tt apt Bo 3 nn EVE EE ibs os SATIN A hat x; ft ot SING 36 1 ts P ; £ < 
ASE , $2 Jy 4 . IST :, = 
bs, o Y y 


VF wo Fi Yo 


% AYE _—# 
© OW ES IEA nd 4 
Gs. IL) 
97 La? - « j 21 ogrn0 28 
« ___ % 
"5-8; Mt 44 ty 
. 


S the two Feet of the Compaſſes which mark the Degree of Latitude and 

» of Longitude meet , and There bake a Pony, fr that is the place your 
he. Ship is at, at that inſtant ; but take care in drawing your Compaſſes that 

| the Foot of the firſt Compals doinot ſwerve from. the Parallel,” whofe 
Diſtance 'you took, nor the Foot of the laſt Compaſs from the Meridianz - | 
and do not forget-to make a-livtle- Circleiabaut your Point; that you may - 
My find it the better when you have 4 mind to look on it. ; 
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PR O'P. XXV. 
Haw to-prick. dawn your Reckoning by Mercator Chart. 


Drs. S. FS it harter to prick dowirmy Reckoning/by 3f6raxor's Chart, -than 
&: by the Plain Chart? ic SLOT ET 


Ju EE. F. No, it is almeft the ſame, all-theDifference'being only-in 
eſt © the-Leagues) which in{Hervator's 'niuſt 'be-taken-upon the Degrees 
iv. of the Meridian, and not upon @'Scate of equalpartyas inthe Plat, which 
inf: to make plainer to you, TihaFgrve you'an' © | 


we | Example. = -4F 


& | Admit then' that departing from D., tn the'Latitude of 60 Degrees 
ot; North , you have Sailed E AE 50 Leagnes,. or 150 Miles; to wit, the 
Is rſt 4 Hours 45 Myles , the next 4-Hours 20 , and-1ſ6 forth, and that 
having added aff. thoſe Miles Sailed in 24 Honors, you find them to a- 
mount to 150; you muſt with- your Compaſs 'take upon-the Meridian 
(to wit, from'60-Degrees towards-70) the 1 50 Miles Satled, then remove ; 
your Compaſs, ſetting one Foot of it in D, and turning the other Foot 1 
towards that part you have Sailed, with another Compaſs mark the 
Rumb of your Courſe, (@s:you were taught bythe 15th. Propoſition of 
this Book, ) and where the two Feet of the Compalles meet mark a Point 
at H, for the placeof your Ship at that time,and the ſame is to be done the 
next Day-if-you alter your Courſe, or'Sail uppn any other Point. 
S. Is_it as;cafie to take any. Number of Miles, as Leagues upon the 
Meridian? © NI : 
T. Yes, becauſe commonly the Degrees are divided into 12<qual parts 
of 5 Minutes each, which Minutes may alfo be taken for Miles, fince a 
Degree contains 60 Miles as well as 60 Minutes, and therefore it is as 
caſie to take your, Miles or Leagues uponthe Meridian, ' as upon-a Scale 
made on purpoſe-for it. 
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the Courſe and Difference in Longitude. 
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The Latitude of two places, and their Diſtance given, ro'f 4 
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T. Yes, for by it you may Correct your Courſe, as I ſhall make: 
it plain to you; ſuppoſe then that by my Obſervation I know the © 
Latitude my Ship 1s arrived at, and by the Log-line the Miles” 

Sailed, but-am in doubt of my Courſe, becauſe I cquld not obſerve.ths * 
Variation or any thing elſe, as for Example, Admit that departing from” 
A, which is in 70 Degrees o Minutes of Latitude North, and 5 Degrew? 
o Minutes of Longitude: I Sail ſeveral Days in a Storm between the South ? 
and the Weſt, upon the fame Point of the Compaſs, until by Obſery tion 
I find I am arrived in 60 Degrees of Latitude North , and that by*my- 
Reckoning (to which I truſt more than to my Courſe) I have Sail 
Leagues: I take upon the graduated Meridian the 270 Leagues Sailed, - 
iz. upon the Degrees from 70 to 60, then ſetting one Foot of my Colt» _ | 
paſs in A, with the other Foot I deſcribe an Arch which toucheth th 
Parallel of 60 Degrees in L, which is the place my Ship is at at that in- 
ſtant, then with my Compaſs I look what Rumb is Parallel to the ima» 
gined Line AL, and I find that it is a SW; by which I conclude that 
my Courſe hath been SW. Now as to the Difference of Longitude, 4: ! 
add 360 Degrees to the Longitude of A, (ſince the Longitude of both : 
places is of Different Denominations) and there will come 365 , from 
which I Subtra&t the 338-Degrees of the Longitude of my Ship at L, 
and the remainder 27 Degrees-1s my Difference in Longitude. _ 3-3 


$; (| S this Propoſition of any uſe in Navigation ? 
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The Latitude of two places and the Courſe being known, how ; 
to find the place of your Ship , and how many Leagues yas. 
have Sailed, and the Difference in Longitude: 2M 
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_ 4. Yes, and as neceſlary, therefore I muſt give an Example. of 
It, admit then that I depart from N in 25 Degrees of Latitude 
North, and 14 Degrees of Longitude, and Sail away S SW, untit 
by Obſcrvation I find I am arrived in 10 Degrees of Latitude North, 


and 


® this as eaſte as the precedent Propolition ? 
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PROP. XXVIIL 


The Courſe, Diſtance, and Variation, being known, how to 
| find the place. of: your Ship... +: 


$, AN this be done by AMercator's Chart ? | 
T. Yes, it can, but not by every Pilot, for there is few that 
know it, and therefore I will teach it you; being willing to 
. - ſerve any that inclineto that Noble Art of Navigation; and I 
hope that Examples will make it very eaſie and plain to you: Note, 
this is not\/Mathematical, and is only laid down for thoſe who know but 
the uſe of the Chart, and yet would Correct the Variation by it. Ad- 
mit then that with a Compaſs whoſe Variation is 7 Degrees Weſterly, 
] have Sailed MN NW gg Miles, and 'then would ſee in my Chart: the 
place of my Ship. Firſt I conſider that fince the Courſe and Variationare 
of the ſame ſide, the' true Courſe hath been further from the North than 
13 NNW, to wit, 7 Degrees more Weſterly; F muſt then divide the* 
99 Miles Sailed by the 1x Degrees, which"each Point of the Compaſs 
contains, and the Quotient will be'g;, and becauſe of the 7 Degrees of 
Variation, I take: 7 of thoſe parts which amounts to 63 Miles, for 7 
times 9 makes 63, which+being'SubtraCted from gg, there remaineth 
36; by which IL know that I muſt prick my Courſe at twice; to wit, 
36 Miles upon the N NW, and 63-Miles upon the NW b NV, and this 
laſt Point will ſhow (in my Chart) the place- of my Ship, as was de- 
ſired. : | 
S. What. muſt -1 do when the Variation is both of Degrees and 
Minutes? | 
T. In that cafe it is neceflary to know the Ride of Three, for admit 
that the Yariation-of your Compaſs is of 8-Degrees/20 Minutes Weſter- 
ly, and your Courſe hath-been-N NW; you muſt ſay, If v1 Degrees 
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15 Minutes contained hermeen-the; NNW,) and NW b N gineth gs Mi, 
What will the 8 Degrees a0 Minutes, of /urdationgive ? Aug: you wil find - 
73 Miles z which you muſt prick upon the XN Hb, andthe raft of the 
99 Miles; to wit,, 26 Miles) upen-the; NH, and this laſ Point mil 
" mark the place of your Ship, 1 + 2, ED 
S. How. mult 1 prick; dowa my Reckoning if 1;had Sailed. SW tao 
Miles, with-a Compaſs that vanes; 4-7 Degrees Weberlp? --,  _- 
T. Since-the Courſe.and Variation is of the fame: Denominatioti, tr | 
both Welterly ; your true Coupe hath. been: further from; the-Nnoth, 
than the ST, as many Degrees: as yoar Compaſs. did wvary;;; that is ty | 
ſay, 17 Degrees mare Sourtherly ;: New becauſebae: Patur.iof the Knm.. 
paſs. contains L1 Degiees. ng Mn z: 1ſt Subtradk 1 1:Dogreekicg | 
Minutes for the SW b S, from 17 Degrees of Variation, and there re- 
mains {till 5 Degrees-45 Minutes-fromthe SHÞ $-to the 55H, +mnlt | 
then prick my Reckoning at twice; to wit, one part upon the-SWhS, 
and the other upon the SS MW, and to know how many Mites (or Leagues) 
upon each Rumb; I ſay, (by the Rule of Three) 7f 11 Deg. 15 Min, | 
(the Diſtance of the S.SH/ from the. Sb S) gine.izeo Wie, Zomanych | 
will 5 Degrees 45 Minutes give? and you will indit to be 61 Miles, which - 
1 prick upon the S SH, andthe remaining 59 Mites upon the SW bS. 
S. Muſt I always retire from the North to know what my true Courſe 
hath been ? | 25S | £ 1oI—_Y 
T. Yes., when your Courſe and Varigtion-are on the ſame ſide ; that 
is to ſay, when they are both Weſterly, or;bath Eafterly. 4, _ 
S. What muſt I do-whea the Variation and my; Courſe: are on con-. 
trary ſides? - -3r37 onett | wil 265 20089 
T. You muſt then approach nearer-the; North; as:for iExamples Ads * 
mit. that. I-Sail W'S.H 66 Miles, with\a-Compatls that varies: 6 | 
Eaſterly., I muſt retire ;from-the South, for:my true:Counſe hath been | 
6, Degrees, nearer the North than a W SH, becauſe thei Variations ; 
6 Degrees Eaſterly; therefore I divide the 66-Miles by 1 3., and:Molsiply 
the Quotient by 6, and-that gives 56-Myles, which _ Shbtractedfirom 
6b, there remaineth 39 Miles, which 1-prickupon' the W 5 W, andrheg6 
Miles upon.the W-bS, butwhben the-Variation-is both of /Degrdes/'and * 
Minates., you muſt do as-inithe precedent Example. | 
S. I underſtand now very; well how:;to:find ont what my itrue-Gougſe 
hath. been-z but what muſt 1 do to; make-gaad:my Courfe notyathſtand: | 
ing.the Variation ? * S094 £8 
_ 7. Whew the Variation.and your:Gonrſe:is on the'ſame fide; yourmuſt = 
approach-or draw nearer the North, as;many Degreesasthe' Variations, 
but when the Variation and Courſe differ, (that is to ſay, when ones 
Weſterly and the other Eafterly ) then you:mnmſt-retire fromthe North 
as many Degrees 2s there is Variation, as you will better underſtanil 
by this Example. Admit then, that «to po. to-an Harbour Diſtant from 
me 189 Mules, my Courſe is; A) W b W 3.Degrees'-30' Minaves/ more. 
Welterly,, and that:the Variation/of.my:Canpas is of os Gro 1 
| - _ Eaſterly 
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nateck the tia is, how muſt I prick down this Courſe, and 
upon what Point of the I niaſ{9revr tb make my way good a 
NW bW 3 Degrees 30 Minutes Weſterly? As to the Reckonine, there 
is no doubt. but. it. muſt be pricked' ho L OE pe propoſed Rumb, fince'F de- 
ſign t© rake it good by — y Courſe en it is of neceſlity to Cape 
or direft my Courſe ſo, good a> NW bW 3 Degrees 39 
Minutes Weſterly ;, I ite 5 TE whe gb w_ the precedent Example 
retire from-the North', ar rather from the NW.bW, (3 De grees.30- 
Minutes Weſterly) -4s- mariy DEER IE is Vartarion; WF thete- 
fore | muſt dire@& my Courſe WW N W*'5 Deerees 15. Mitutes-'more 
Weſterly , for 4 Degrees 30 Minvtes,- and 13 Degrees of Variation. 
comes £0 16 OH en 20 Mites , froth which I Subtract 11 Degrees. 
ts Mintitts df Degree NW W and the WNW, 
ph ſothets'n pes a wo ok tow th know how many. 
Miles T-twſt* rags 'y Ar ofidh the NW, ( becay 
of the's L Fr inures): ey x by rhe hwy ute-of Three, tf 11 De-- 
og Trad is Airtes give fi 
And there wift-come-near Bz Miles, 5 Fea front 186 ,, 
remairieth 96 Mites , which 1 prick tp6ti the: WW Frbali '#1drhe; be 
upott the WY, | Adtriit 1 were ad Sttf'to' an Fund Di 
255 Miles; my Courſtis FE 55 kaif Poim fate, SNL Is t0 fy, 
5 Depree's 35 unrtes: —_ to the Southern) and thar: rt: forced. to. 
anike oft - a Cottipafs whoſe Variation is of''1 1 Det re Minttes- 
Eaſterly; the On, is, how my;Retkotting aw{t be: prickt: dowy', 
(in wy Chart) and' upon what, Pon = Compaſs 1 n1 Tice 6, 
make Ws "200d a S th on 7finaes Son fhetly? 
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HIS muſt be very neceſſary, and therefore pray, give me 


your advice concerning it, 
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 T. My adviſe 1s, that you 


be very careful in this Afﬀair, 


for it is the eſſential part of Navigation z you mult. look often 
upon the Compaſs to be certain of your Courſe, and that your: Men - 
have Steered as was commanded them ;. think thisof Conſequence.,; and. 
place a careful Man to look to it in your. abſence, a perſon;whom. you 
can truſt, that you may have a true account of it, and alſo if the 
Wind have blown freſher or calmer, and"what ever hath happen'd 
when you were a Sleep, eſpecially when you have a Lee Shore and Sail 
near it in the Night time , that being very dangerous, many Ships having _ 
been loſt by the-negligence. of Pilots, and therefore when you; Sail. near, | 
the Shore in the Night time, you ought to Steer your Courſe a Point. of 
the Compaſs more towards the Sea, oa from the Land) than you would, | 
doin the Day time , to prevent any accident that might happen, ſince one 
cannot be too. careful. When we Sail cloſe by.a Wind, or as near it as; 
we can with our top Sails ont, -we allow commonly a-Point of the Com-. 
paſs for the Lee-way ; as for Example, if the Wind was ESE, and. we | 
ſhould Cape S, (which is as near as any.croſs Ship.can well Lay) the Courſe 
would be Sb W. _ If with, our.Courlſes only, . we allow; commonly; twp; | 
Points for the Lee-way ; and if with our. Mayn Saul only, (which.is called: 
-4 Trie) we allow for Lee-way 4 Points of the Compaſs: Hulling in a; 
Storm we allow 6 , and ſome times 7 Points of the Compaſs for Leg? | 
way, and then the Ship may driye-10 or_ 12, Leagues ,. and, ſome. times; 


for according as the Sea and Currents are you muſt Jadge,(o your Courſe). 
belides ſome times a Sea-will take' your Ship. on, the d then 
the Drive (or Lee-ward-way) is leſſer, ſome time alſo the Sea:takes her 
on the Weather-bow, and then ſhe drives more, when the Sea is ſmooth 
we commonly allow leſs for Lee-ward-way. To be certain how much 
your Ship hath fallen to Lee-ward, you muſt look to the wake or ſmooth+ | 
Water which your Ship leaveth at Stern, ſetting it by the Compals,” 
for its oppoſite Point will ſhow you the true Courſe of your Ship; 'as for* | 
Example, Admit that Sailing (cloſe by a Wind) exaCtly S, the Wind at” 
ESE, the wake (or ſmooth Water) of your Ship falls at VbE, its. 
oppoſite Point, which is the SbW, will BE your.Courſe, and not the. 
South, becauſe of your Lee-ward-way. As to-the Diſtance or Number - 
of Miles Sailed, becauſe there are ſeveral ways by which: you may jadge | 
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& Why did you diyide. the Prodyd: of the Multiplication 12000" by 
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Other ways to. judge how many Miles or Thick Jour” 
_ Sails in. an hogs, .. 
8. RE | thete othierthnyy to judge of the Ships Run Ne 'callc'ns the. 
rmer ? 
A T. Yes; and caffer too for they require -neither - :Log , 

Pendulum., nor Rule of Three. For ſome throw: a piece of 

mood over board a weather ,- about the fore Caſtle-or fore part ofitheir: 

Ra. and then walking towards the Stern, always even with- 
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Leagues'(or: Miles) you muſt Sail upon any Point of the Compaſs, 49 
ordepees's Degree» woe gona tine A roars hs | 08 p . Koch IM 


+('To-raiſe: «Degree your Coteſo bing Rs, 7"! Tlagier Als 
you mult Sail. . +... + + + 20-00 OF? 
If NbE, or SbW or X'bW or SbE, + +, .2050r 6x. 
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"If NNE or N NW or SSE or SSW . . . 21*or64 
Diſtance from the Meridian - TH 0X V5 or 25 
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_ would: know how many Miles an hour your Ship goeth a head 
Subtratt the 3 Miles that the Current ſets W an fiour, from the 6 


Miles that alt len bony Rr en pray won neg 
your Ship gocth a head Eaſt. ; - | 


7 Sail in an hodf aſk . | 4 | -_._..... 6" Miles. 
The Current ſets F.in an hour . 2. 3 
My Ship goeth a head in gn how”... . -$ Miles. 


Example. 2. we "Es 


The Current its Weſtin: bawr”. .. &.\s Ny 
And. I Sail Eaſt in aft hour He. 0% © 


My Ship falls a Stern in an hour OD - 


5. Admit: that your'Ship ru W Miles-an BN ar bod inch Gr 
nt fees. add Bo a ee ts hea® | 
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and the whole will be. what your Ship. kadead bt an hovr. 
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that your Ships right Diſtance is 40 Leagues. 
Then to know what Point your Ship bath made good, m meaſure the Arch 
D T, and you will find it 47 Degrees, which is-2 above 4 Points 


from the South, and therefore your,Courſe hath been IWw, W, almolt a quar- 
<er of a Point Weſterly. 
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2 PROP. XXXIV. | 
ad | | 
- How to find Which Way the Current Sets. 
2 s. OW do they go to Work to know the Secret Travſport of 
- the Currents? _ | 
Ml T. The Practice of it, is to have a Log half a-Foot longer 
p and three Inches wider than the ordinary one, that finking 
& deeper by the weight of the Lead, the Current may the have more force 


tocommand it the better ; this Log they heave out in the wakeof the Ship, 
and letting the Line £0 (in the ſame manner as when they will know the 
Ships way by the half Minute-glaſs,) they obſerveif this Log keep in the 
__ of the Ship; for if it do, they conclude'that there is no Current ; 
but if it not. , but falls off from it, they know. by it which way the 
Currents Sets. -Alſo when they meet with ſome Cape, Iſland, # Rock, 
they take notice which way the Current runs; thele Currents are com- 
monly diſcovered by their Rippling. t 
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PROP. XXXV. 
Of the Log-Board. 


$. HAT do you mean by Log-Board? | 
T. I mean a Board divided into ſeveral Columns (like the: | 
'. following Table) upon which moſt Pilots uſe to ſet. down! 
| _ ; their dead Reckoning , viz. The Courſe and Diſtance 
Sailed upon every ſhift of Wind, which you are likewiſe to do in this 
Order. : | 
Firſt, ſet down the Time or Hours as you ſee in the firſt Column: 
Then the Ships Courſe as in the Second : Then the Knots, Half-knots, 
Fathoms that the Ship runs, as in the Third, Fourth, and Fifth 
humns :i Then the Point of the Compals the, Wind is at , as in the 
Sixth Column: Then the force of the Wind as in the Seventh, and the. 
Variation as in the Eighth Column. ES 
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Note, Fhat when you begin a long: Voyage; you.muſt keep a Log- 

Book 3.1 which you muſt write down every inp what is in :. Log-- 

board , 'in the ſame order as you ſee here 3. and beſides that alſo, what 

64 have feen,. and.how it. did, bear. from you; and alſo the Work of. 
EQ ervations. "Y | | 

8. How 
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S. How muſt I uſe the Log-Board . 

T. To underſtand how to uſe it, you muſt remember that ſo many 
Knots of the Log-Line as your.Ship runs in half a Minute Glaſs, fo many | 
Miles ſhe Saileth-in af hour, and that you muſt heave the Log every two 
hours, and that the beſt way is to ſer down the Courſe made good upon 


each Point of the Compals. _ 
| - fr for Example, 


Admit.that my Courſe is S W, the Wind being at SSE, and that 
after two hours Sailing ( with the ſame Gale,) I heave out. the Log and 
find that to run 5 + Knots in half a Minute, and in the ſame time I obſerve 
alſo (bythe wake of my Ship) that there is half a Point. of Leeward 
way , by which I conclude. that my Ship makes good bet the S W halt. 
a Point Weſterly ; which accordingly 1 ſet down upon the Log-Board, 
and ſo continuing as you ſee in the foregoing Table, I ſet down every 


two hours the Knots, Half-knots, and Fathoms that my Ship runs in 


half a Minute , with the ſeveral Courſes my Ship hath made good, and 
what Wind bloweth), the force of the Wind and Variation. 


—_ — 
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PROP. XXXVI. 


How to ketp 4 Reckoning. of _ 24 hours without 
the Log. 


T. HE way of thoſe that Judge of. their Diſtance without a 

Log is to have a Board of fix Columns; in the firſt of which 

._ "they: ſet down the Hours; in the ſecond the Courſe ; in the 

'-_ .* third the Miles; in the fourth the Wind that bloweth; in 

the fifth the force of 'the Wind'; and-in-the fixth the- Variation; (and 
ſometime alſo how the Current Sets.) ” | 
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Flow: to take the Reckoning from the Lag-Board', thereby to: 


Compnte- the true Courſe and Diſtance. 


Ss. g JO W do you Compute the true Courſe and Diſtance of your. 


- Ship,. by the ſeveral Runs-expreſt upon the Log ? 


T7. Firſt I-double the Knots, Halt-knots,, aud Fathoms (if. 


there be any.) of each reſpeftive Courſe, by which I know: 
how many Miles.I havye Sailed. | 


. '$- Why do you double the Knots? &c. 


7; I double them to know how.many Miles I have Sailed, for if they: 
axpreſs.on the. Log-Board bur the Miles Sailed in-an hour, I muſt needs. 


deublethem. to know how.many Miles I have. Sailed in two hours. 
, S; Whar: 
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S. What doth a Fathom expreſs upon the Los-Board ? 

T, If your Knots be at 42 Foot diltance one from another it expreſſes 
the 7th. part.of a Mile in an hour, ſo that 2 Fathoms is ſomething mcre 
than a quarter of a Mile: But if the Knots are diſtant 50 Foot ,, 2 Fe- 
thoms are ſomething leſs than: a.quarter of a Mile, -for a F:=thom con-- 
tains-but. 6 Foot, | | 


5. I do not underſtand what you mean by Subtradting the leſſer Num-- 
ber from. the: greater, pray explain your ſelf*? 

T..I mean that having tompared the North and: South Colnmns to-- 
gether, the leaſt of them muſt be SabtraCted from the greater, and the : 
lke is to be done of the Eaſt and Weſt Columns, . but of this more. in: 
ſhewing you the. uſe of the. Sinical Quadrant... | 
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Eow to Correft'a Dead Reckoning, when the: Dead Latitude: 
differs from the. obſerved. Latitude. 


S, W - maſt I Corre&t; my. Dead Latitude 7 
' T. Thereare ſeveral ways, for.you muſt Corrett your Dead: 

' & Latitude according as your Courſe hath. been, , far it. your. 
Courſe. hath been North-and Souzh., and by your. Reckoning; 

you find your Latitude leſs than by Obſervation, you muſt Corrett the. 
Ships place in_ the ſame Meridian,..and in the obſerved Parallel. . - * 
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. The Praftical Part of - 


es for Example. 


Admit I depart from A inthe 50 Perallel (or Latitude-of 5o Degr.):and 
that.I Sail direCtly South 50 Leagues, which is 2 Degr. 30 Min. itwill 
appear by my Reckoning that my Ship is at B, in the Latitude of 44 
.Degr. 30 Min. but by my Obſervation my Ship is in the Latitude-of 47 
Deer. therefore to Corre&t my Dead Reckoning, I prick my Point in C, 
under the ſame Meridian and in the 47 Parallel according to my Obſer- 
vation. 
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Fd S. What muſt I do whea (Sailing North or South) the obſerved La 


titude is leſſer than the Latitude by Reckoning ? 
T. You muſt ſhorten your Diſtance-in the ſame Meridian, according 
to your obſerved Latitude. = | 


- 


Fs for Example. - © ES 


Admit that I depart from A, (in the Latitude of-50 Degrees)'and Sail 
South 130 Miles (which is 2 Degr. 10-Min. difference) by my Reckon- 
ing, -it will appear that I am/arrived-at D inthe Latitude of 47Def. 
5o Min. but if by my obſerved Latitude I find I am arrived butirth 
Parallel of 48 Degrees; I ſhall prick my Point in- F, and not in Dy. 
my Obſervation ſhews that there is anerror in my Reckoning, 
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S. What is the Cauſe of that error ? | 

T. There is two things that may be the Cauſe of it, firſt the want of. 
Careor of an Experienced Jadgment,-to judge well of the Ships way (cr 
run) by making it leſſer or greater than it really is, or elſe by Stem- 
ming a-Cutrent, or Sailing with it. . | 7 

S. Muſt I always Correct the place of my Ship utider the fame Meri-- 
dian , when my Courſe hath been either. North or South ? 

T. Yes, when the error comes by not judging well of the diſtance- 
Sailed , or when a Current ſets with, or contrary to your Courſe ; but 
you ruſt not do it,, ' when the error proceeds froni ſome other Cauſes , 
3s from the Variation (which by careful Obſeryations is eaſily preveſtted) 
or elſe by croſling a Current, for in that caſe you muſt Corredy your. 
Courſe otherwiſe. SF } 4) RI I | 


eAs for E xanple. 


* Admit that yow Sail from A, and that notwithſtanding a prudent: and: 
earefol Reckoning or Judgment of your diſtance, you find two or three: 
days together, that your Dead Latitude differs from: your obſerved 
Latituds , becauſe of the'Currents which your Ship Crolles'; it ſuch a. - 
caſe yon muſt have great 'Carenot to fave your Dead Reckoning for'to- 
ſtand ta-your obſerved Latitude, ( your Courſe being North or South ,*) 
for if you do,, you. will grofly miſtake. You ſhall-then in fuch a cafe: 
ſtand both. to your Diſtance and. Latitude by Obſervation, - and.with it- 
ſhall CorreC&t your Conrſe, thus ;, you ſhall take with your Compaſs the- 
Miles of your Diſtance, and plactng-one Foot of it upon the place of: 
your Departure, with the other Foot deſcribe an Arch upon the Paralle} 
of your obſerved Latitude and the Point of interſeftion will markithe.. 
place'your Ship, is-arrive&@at; IAG ret oe HE Jig 


«\ Example. k 63 i TEDDY 
[Cot oe $4856 v x £1 > SITE Dita S112 C4 x7 3%, -. 1} 
-- Admit that by-my Reckoning my Ship's Diſtance from! A,'is:2 go;Mites 
South, (or 2 Deg. 39 Min.Y and foifarrived atB, im: the Latifuderof {42 
Deer. $0 Min. North : Batby my Obſervation I findiit to-be imthe Lati- - 
tude of 47 Degr. 50 Min. and I know that the Current ſets Weſtwart ;. 
therefore to Correct the error of my Conrſe, and to firid the.place/of tmy - 
Ship;” Ptaketapen the Meridian 156 Mites or 'aiDegraigo Min wellich/1s - 
my-ditatice fom"X,/tht phacert- deparredi!laſby,: and:themiplacitg- 010 
ney Golipals inf; with the other/I defrribe.aniaroh;, which 
6614 the ohferved Parallel in/ G; thePoinbwhich matkathe plate rhutimy. 
Ship is arrived at. As for'the erref that may: happen: by .the Variation; . 
becauſe it may eaſily.be Correfted when found out by the Obſervations ef- 
it : I ſhall-not. trouble you with any more, Examples-of this kind ,_ but: 
will a6 ſhew you how to Correct the error.that may. happen by Sailing 
under a Parallel, (Eaſt or Welt.): . ——— 
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PRO P. XXXIX. 


How to Corre&t your Dead Latitude by your obſerved Letiende 
When you Sail _—_ or Weſt. 


S, HAT mult I do to Corrett my Reckoning when 1 Sail Ea 
\ A / or Weſt, and find that the Dead and obſerved Latitude a- 
gree ? 

T. In that caſe you cannot Corrett the error of your 
Reckoning ( if there be any ) nor diſcover by your Obſervation if any 
Current hath hindered your way, or ſet you forward, or made it greater, 
and therefore when you fear to Stem a Current, you are to alter 
'your Courſe, that by the difference of Latitude you may diſcover the 
Error, T 
S. How ſhall I Corre& my Reckoning when haying Sailed ſo tnany 
Leagues ( or Miles ): Eaſt or Weſt, I find by my Obſervation that 'm a 
Courſe hath not been under that Parallel where my Reckoning pla 
me ? 

T. It muſt be Corretted by your difference in Latitude and  dilfang 
As 1n this 


't 


ROS. 


Admit that departing from B:in the Parallel of 47 Deg. 30 Min after 
having Sailed 130 Miles Weſt, you find by Obſervation you are-in the 
Parallel of 47 Degrees; to CorreCt your Courſe wherein there is error, 
you muſt take with your Compaſs upon the. Meridian the 230 Miles 
(or 2 Degr. 10 Min.) Sailed, and ſetring one Foot in B, with the other 
deſcribe an Arch which will cut the 47 Parallel, and. the Point of kner- 
ſetion at H will mark the place. of your Ship: . 

S. How muſt I Corre(t my Reckoning. ) Sailing obliquely or between 
a Parallel anda Meridian ? 

' T. When you Sail within 5 or-6 Points of the Meridian and the Dead 
and obſerved Laritudes differ, you may be ſure that there is ſome erxgr, 
-elther by. miſ-judgin p the diſtance run or-y6ur Courſe.;;,ln this-cale, caſe, if 

you- are more ſure-of the Rumb or Courſe than; of the; Diſtance, you - 


muſt ſtand to your Courſe, andthe Ship's place muſt Corredied vpo 
the Rumb by altering your Diſtance , -as in this - 
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Ls y Example. 

Admit that departing row 3s A, 4; NT: away 4 W 167 ED and 
fo by Eſtimation are TD t, M,, in- rt Parall or _Latitu 48 
Degrees; but-b tho at ed Latta on Eos . 
cred amt or eb. Min... | [ooog” 

Slit; 954 5 | JO RD : 1% 4 : , 
wt one EO ps og the ot I ch.which, 
cuts the Parallel of 47 Deer. 5o Min. and the Point N of FER 

> * will ſhew the place of your Ship. | 
'S: What muſt Ido, if I mi ,as much the diſtance as- 


the-Courſe? 
| T. You muſt part the difference; as- for- Example, if you think nh 
5 Sailed by the Rumb Ak which is a 'S.W, gp to be arrived at M 


in the Parallel Cor Latitude ) of. 48 Degroesz and your Obſervatior 


1h that you are in the Para 
Be LEM; ey 


© +rew, 
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commonly haf 3pens becauſe of contrary Winds, and different 

ſhifts of it , which oblige the.Pilot to. alter his Courſe :- And ſometimes 

becauſe a hal or' ON of Fury; nw the like.. 

_ $, How I Correct my Reckoning,, Satied, upon. ſeveral 
Corrfes, ſome Hand: South?” oh 


T7 Inthis af if thiz.obſerved Laiade dlfere Ati this Luciende: A 
boner ane on muff ſtanc ro che fame Lon, ar 
AE OD: _ 


w- for Example. 


- Admitzthat, parted fromel&Pointut P; yoo nk toiarrtnl 
208xinciwl. 7 Dogr. dvdy-9o8r-Oblecration-yoar Endo. 
in the Latitude of 46. ces; the Correction of it, xr 1 gry 
MezidianiofsS, I SoePaind inch theobRrvedParatlet.” 
S. What muſt 1 .do when my ſeveral Courſes have been either ro the 
I --- ew ” the Northward ? 
ou m vide to each ſiggle Courſe the difference which you find 
beeween the Dead Latitude and obſerved Latitude, gy 
A 


es + fo Example, 


" Admit that departing from K, inthe $0 Parallel you Sail to the South 
by the oF; Ky VX, 1-28, by Eſtimation your Ship is at Eo in the 

Para or La tion 11 t 6th, 
oy difference is of panes ing EOF, am ULS divided according © ach 
Courſe did alter the ations eade by nInces , 23S in this Example; all the 
difference in Latitudeb /Kraq r'x being) of: 3, Degrees: Admit thatche 
difference. indatitude.of the fixſt Conrle _ -Me;Degree, which,gthe 


Third _ I lengthen my firſt Courſe the Third part of.mwy ey 
ws. 20 Mia. (fincea, Degree contaiveth; 60 Min.) then placing one Foot 
of my.C in & and he then Y, upeathe Parallel of q$:Degr. 
CP I. rick Paunt..20,!Min' more; tothe Southwardithen: it 


"«X - and one a Soba forithe Second ant 
tint Prerte i 'p _ (correct 1 Point.in 3> the place my Ship is 

be =" to my Obſervation 
S. But fy that 1 Was :0000e furopf my Gourſe thansf my diſtance, 


what. muſt I then? 12>30.D(8 * 266 
F ty You muſt ſtand to your' Gore, but: yow muſt; +ogthen dur 
iſtance. 
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.. The Wind is ny PRE 
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The Wind is fair though: but little, it tqmes well, as if it would and! 
| tiereforeupa hard and looſe youxFore-top-ail in the Top, that the Ship 
| magſeewe will fail; bring Cabl the:Capſton, heave up your Anchor, 
;— ole your Fore-Tail Tithe Erails,þbt 2 brogd our Golours,looſe the Mize 

0 Toy rhe Brails - 18 altour Men on bd re -Fh that be'on Shore 1 a 7 Have 


2). heafts ,- heave up-y {-Anch ir, that we may, have a ood, brize; 


— ys and alt; oh brave hegrts, the Author.is 
| peck; heave out. your Fore-to Gail, heave out:Main-top-fail , 
| Kkome the Yop-ſal- -fheets, the mchor i 15 2W27., Met f2ll. yaur.For: iy 


hoiſe up = HL fail, hol ſe v1 up your MainzzÞp-ſail ; up and 1 
ot} ST 411 # -IJall op-Tayl 
A brave Gale, the Fore-taf to the Cat-head. 214. trim our Si 
quartering 3 boiſe oyr ymal Falls, heave out the Mi -top-fail 
{et him ; now we are Yrar , a and the Wind like to ſtand; 
= d QAIN ') 210% 
Lee the Helm handſomly,and bring her tocaſily, that ſhe may-fiot ſtay: 
Brace the Fore-ſail and Fore- ypc peak and haw! up the Lee 
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Sprit-ſail;; and Mizen Top-ſail, let'go the ſheets, hawl hortie your Clew- 
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fail-ſtay-ſail, and Mizen-ſtay-ſail, and Main-top-fail-ſtay-ſail, and lace 
on your Bonnets', that we may make the moſt of our way, to our Station, 
clear your Ropes : Come, get up our Steering-ſails, the Lee-ſteering- ' 
fails of Main-fail ; and Main-top-fail,  Fore-ſail and Fore-top-ſail on] y, 
for they will ſit faireſt , and draw« moſt. ' Thus, you have a brave Ship un- 
der all her Sails and Canvas , in her ſwifteſt way of. Satling z#pon the Sea; now 
let us have her right 'before the Wind. 


Right afore the Wind and a freſh Gale. | 
71 F100 of | f 


The Wind is ered right aft ,' take'inryour fore and fore Top-fail 
Steering-Jail; and Fore-top-fall, and Main and Main-top-fail-ftay-fails ; 
for they. are becalmed by the after Sails, and will only beat"out ; the 
Wind: blows a freſh-Gale, round aft the main ſheets, and fore ſheets, 
Square your Yards, take in your mainand main Top-fail Steering-fails ; 
unlace-your- Bonnets, take in your main and'fore Top-gallant-fails ; in 


lines, caft off Top-gallant Bow lines. - '7hm, you have all the ſmall Sails in, 
and furled, when it blows too bard to bear them,” © | 
The Wind vereth forward and ſcanteth. = 

The Wind ſcanteth, ' vere out ſome of your fore: and main ſheets , 
and Sprit-ſail ſheets; and let go your weather braces 5 Top your Sprit-- - 
fail Yard : The Wind ſtill vereth forward ; get aboard the fore and 
main Tack ; - caſt-off: your weatherſheets and brates;- the Sails are in the 
Wind, hawloff main and fore ſheets; the Wind is ſharp, hawl forward. 
the main Bowline and fore Bowline, and hawl up the main'Top-ſail and : 
fore 'Fop-ſail Bowline, and ſet-in your Lee-braces, and keep her as near* 
as ſhe will Tie. © Thus, have you all the'Sails trimmed ſharp, and by.aWind ? 


The Wind blows fridking.. 


The Wind blows hard, ſettle our fore and main Top-fails, two thirds - - 
of the Maſt down; it is more Wind, come, hawl'down both Top-ſails- 
cloſe, come, ſtand by, take in'ourTop-ſails;z- let go the Top-ſail Bow- - 
lines , and-Lee=braces; -let'gothe:Lee-ſheets; ſetim your weather-braces,” 
ſpill the Sails; hawE-home the Topſail Clewlines; Square the Yard. Now « 
the Top-ſails are furled;"and'you bave the Ship in alt her Low-ſails, or Gourſes. 


It -bloweth A' Storm, 


' It is like to overblaw:, take in:yaur Sprit-ſail "ſtand Þy; to:hard thei 7 
Fore-ſail 5 caſt off rhe Top-fail-ſheets,, Clewgarnets, 'Legchlines; Bunt-- | 
lines ;- ſtarid by: the ſheet , -and brace 3- low'r the yard and furl the Sail;,.. 
here is like tobevery muchWind ſee.that your main hallyardsbe _ 4 
| ara 
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and all the rel of your Geer, clear and caſt off, (ls allclear Y1ow "rithe | 
main Yard , hawl down upon your down-hawl; now the Yard-is down, | 


haw] up the 'Clewgarnets, Lifts, Leachlines, and ,Buotlines, and 


Sail fait, and faften the Yards, that they.aay not Travenſe.and gall, 


Thus have you the Ship atrye under # AtIRLR, 
e very hollow graws Sea. 2 
We make foul weather , look the Guns be all faſt , come hand the 


Mizen ; the Ship lies very broad off, it is better ſpooning before the |; 
Sea, than trying or kuling; go reef the Fore-fail and ſet him ; hay] 
aft the Fore-ſheer ; the Helm is hard a weather , anind at ; Helm-what 


is ſaid to you-carefully.: The Ship wears bravely; ſteady, hes beforeit; 
belay the fore down hall; it is done : the Saul is ſpht 3 go haw] dawa the 
Yard, and-get the Sail into the Ship, and unbind all the t clear 
of it : Starboard, hard vp, right your Helm , Port, Port bard, more 
bands, he-cannot. put ap the Helm z 2 very fiexcetorm , the Seabreaks 
ſtrange and dangerous; ſtand by:'to hawl off upon the-Lanniand. of the 
Whip-ſtaff,, and help the-man at 'Helm, and mipd what is -faid to. you; 


ſhall we get down our Top Mafts? No, let all ſtand, ſhe ſcuds before | 


the Sea very well , the Top-maſt being aloft the Ship is the wholſomer, 
and maketh better way through the Sea, ſeeing we have-Sea-room. Thu 
you ſee the Ship bandled in fair weather aud foul, 


how we 6an turn t0 Windward. 
| The Storm #5 over , et 44 turn to. Windward. 


The Storm is over , ſet Fore-ſail and Main-fail , bring our Ship to; 
ſet the Mizen , the Main-top-ſail , and the Fore-top-Ail ; our Courſe is 
ES E, the Wind is at Sonth ; get the Starboarditacks aboard , caſt off 
our Weather-braces and Lifts ; ſet in the Lee-braces, and hawl forward 
by the Weather-bowlings, and hawlithem'taught and belay them, and 


hawl over the Mizen-tack to Windward; keep her full, and by as near 
Wind ; ao near, hard no 
near, the Wind vereth to the Eatward ſtill: How Wind you? NE; ooh 
- No near, the Wind is right in our Teethz/.noneax ſill: How Wand you! 
NW b A}, the Wind will be Nertherly;,| make-ready to. go. about z we 


as ſhe willlye: How wind you? Eait,a 


ſhall lye our Courſe the other way, no near, give the Ship way, thatdhe; 
may ſtay ; ready, ready, a Lee tho Helm, -vere. out-the fore ſheet; tet. 
g0 Fore-top-bowline, caſt off the Lee-braces of your Fore-ſail and Fore- 
top-ſail, brace in upon your Weather-hraces: The Fore-ſails is a Back- 
ſtays, hawl Main-ſall, hawl, let riſe the Main-tack; caſt off your Lar- 


board-braces; let go Main-bowline., and Main-tap-ſail-bowlinez brace 
Sera y a2. 


about the Yard, hawl forward-by the :88t the - ; 
tack: cloſe down in the Cheſz-tree ; the-ſheet-is doſe aft , hawl off: all; 


P 
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haw], get:to Fore-tack, let go Fore-bow line, and Fore- 
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; ſteady in your Weather-braces; the” Wind ſtands. Thur 
Ship: as. af” firff,. Steering under all her Camoa, Quartetr-wind;; 
bath” beer wrought in al. | manner” of weather”. ava” all ſorts of Winds 
Therefore we will draw c0'a Concluſion! with a Man of War in Choſe and raking; 
of ter PHzz,and.[6 leave rhis Prattickpurt ro your Cenſure; 
The Man of War: in her Statior: 
Xow weare irourStation,amt a good Latitude;hand your Top-(itzand” 


fir! your Main-flitand Fore-fail, aud brait up theMizer, andTet her tie- 
at Hull, untill forcime appear within oor Horizor;. up aloft'tb the Top- 


maſt-head*, and 160k abroad; Young men, look-well tothe Weſtward, 
if jou can fee any Ship that hath been Nipt witti the laft Eafterty Winds: . 
ASall; a. Sail, whiete?” Fair by; how ſtands-ſhe?' Torhe Baſtard, , and" 


« tw6. Pairs upon her Wearher-bow', and tath” ber Larbtard Tath3- about: 
0 then ſhe lies clofe by 'a'Wind; we” e-her upon; the Decks plaibly';: 


 +goodmtanro Heliry vp Yomig mea;. antlooſ}thePore-ſait, Main-ſait, 


ant Mlzen; erties &-tacks Crna £1 heave out. the Main-rop- 


ſail, and Fo - - andHob{© rhe.Sprit ;- Keep her as near asſhe” 
ville: Kam altthe vets, and* hawt up your” Bowlines taught”; -do- 

7 ENE, then'the” Wind is 
at'N, balls op. you op-farts as high WF 22.pou cati ; heave ont: Sprit-fail © 


you ſee; your chafe? '7t=#; how Wind' you: 


Top-4all, andMfizer-top-tail;” bawt homerthe ſheers, and hoiſe them wp; « 
Young man looſertie-Manm-top-patiant-fait,and Fore-top-galtant-fail; hawt 
home.the ſheers,, and hoiſe them op” 'hoiſe up Main-ſtay-fail,. and Mizen- 
ſtay-ſail;, and = rondpngorroon tart © att, and Fore-top-fail' Sray-fails; .and 
ſt” them; .it blows ' a" bi g Galez the* Ship'makes brave way” 


through thESer, we raiſe tier apace;, if ſhe keep her'Courſe; we ſhalt 
be up with her in ther GHMtey: no near, keep thEclaſ& oper with the” 


Litch.of the Fore-ſail.; So, thus, keep her thus; come aft all hands, the 


Ship will Steet*the berter; when you fit-aH quiet ; by her fiat Sails ;.. 


for ſhe is' too muctt;By rt hexd; the Chaſe is aluſty draveShip: Somuch' 


the better, ſhe-liattrche'ntore.goodvin her hold'; the Ship' tertt'a 'grear” 


many Guns , .if may bee iSaPrivateer: - 
Port, 
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the Chaſe keeps cloſe upona Wind.z keep her open. under, our Lee..C Wn 


'Linſtocks, Wads, and Water, at their ſeveral quarters ſifficient for then 


* em O4 


Port ,- the Chaſe is about,: come fetch her, Wake ane gs will 
after. her z we. Sail far better than ſhe, we haye her Wake a: 
Helm, vere out Fore-ſheet ;. every. man ſtand handlamly to | 
and mind the Bowlines and- Braces , Tacks. and Sheets; Jaw Mair 
hawl; let go Main-bowline, *Top-bowline, - Top-gallant-bowline; hay 
of all, 'hawl, ſhift- the Helm; bring; her to,. hawl the Main-ſheef at 
Fore-ſkeet , cloſe aft ; ſet in the Lee-braces ,: hawl tay btthe Bow- ine 


ner, ſee that you have 2H things in readineſs potth hat He 90 
It al a TmMo( 


<3 ane tn 


and that nothing peſter our Decks :/-——, Down with all, Hammoc 
Cabins that may hinder and hurt us.” ,Guaner 'is all a out Geer-rea y 
Is there ſtore of Cartrages ready fill'd, all manner of Shot at the Mi . 
maſt ? Is there Rammers, Sponges, Ladles, -Priming-irons, 'and Horns; 


\| 
wt 
= < 


Be ſure that none of our Guns be cloy'd ; 'and when we are in Figh ;.be 
ſure to Load-our. Guns with Croſs-bar and Langrel ; .always obſervego 
ive Fire- when. the' word is given. *See that there be Half-pikes and: 
Jardin in readineſs., and all oor Small-ſhot well furniſhed , and all 
their Bandaleers fill'd with Powder, and Shot in” their Pouches ; ſee 
that our Murtherers and Stock-fowlers have their, Chambers as 
good Powder, and Bags'of 'Small-ſhot to Load them ,, that if we thould, 
be laid aboard, we. pught clear our Decks, Starboard, the Chaſe pays. 
away more room," Starboard hard.;..vere out'fome-of the Main-ſhee 
and Fore-ſheet ; caſt of, the Larboard-brates, ſteddy, Keep ber: this: 1 
Well Steer'd , the Chaſe goes away rogm ,, her ſheets are both aft, the 
is rightbefore the Wind: Starboard hard; letriſe ILL riſe Fore-' 
tack ; hawl aft Main-ſheet, hawl aft Fore-ſheet; we-have a tern-chale,. 
btit we ſhall be-up with her. preſently, for we, fetch npop. hex Harid-go0 nfs. 
the Chaſe hawls up his Main-fail and furls it. The puts abroad, het 


cloaths ; ſhe will Fight us; , come up Young men, .andfurlour Majn-1 
Sling cur Main-yard, ,with the Chains in. the, Main-top,; ling our Forte. 
yard, put abroad our Waſt-cloaths; 'he-will Fight-us before the Wand; -* 
I ſee ſhe is full of men; it is a. ot Ship,but deep'and foul; come;cheenly.: | 
my hearts, it is a prize worth Fighting for ; - toe akes in Her Sthall 
ſails ;".up a loft-and take in our. Fop-galtfant-ſails, Sprit-ſail, To6p-iall,: ' 
Mizen-top-ſail, and furl the Sprit-fail, and'get the Yard alongſt under th 
Bow-ſprit;, ſhe puts abroad her Colours, ' they 'areRed, White; and Blew, 


: 


Dutch Colours; no force; Boy, up and put abroad St. George's Colomn. | 
our Main-top ; ſtep aft a-hand, and put abroad our Ancient ; callall hands, | 
aloft. Come up a loft all bands : They are all up Captain. Pe Fr, ot Tk 


- Gentlemen , We are here employed and, maintained by His Majeſty. 
King F A M E S and our Country, to:;do our endeavours to keep. 
this Coaſt from Pyracy and Robbers, and His Majeſties Enemies LP 
it is our fortune to meet this Ship at this time : Therefore I deſire you, 
in His Majeſties Name , and for the ſake of our Country, afid the your 
\ 0 
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elf Nation od atom ſelves, for every-man to behave himſelf 
| 7 tener iy er opreecr t yenkrnc 

do his utmoſt endeavour : 

Tm Gods hands we commit our Cauſe, and our Selves.. So every man to 


i pared bee Gourag, ag Gof be with you.” * 


a op Bile wnare within ſhotzlet all Gadeloctiche 
Ind the Ports altknockrdpen, thatwe may beready:ro ohr 
La whenthe Word is given: Teateess 146M Fn and hail our 
hedrdiverethagaiiruiith her T Hold faſt Gunner ;\do-ot. + "ral 
we hail-rhem wirh'ouc Voices; Port Ed - TA EL he fires his 
broad-fide upon'us:." What chear:niy>hu '2 ISall well;betwizc/Decks? 
| Yea, yea, only he rak'd us through hz no force, it is his turn 
next; but give not Fire untill we are within Piſtol-ſhot; 3 Port, Edge 
towards hit ; he plies. his Small-ſhot; hold faſt Gunner; Port, right 
your Helm; we will run up his fide; Starboard little ; z give Fire, Gun- 
ner;_ that was well done; this Broad-ſi de hath made their Deck thin 4 
but the Small-ſhot at firſt did gaul us; clap in fome Caſe-ſhot in the Guns 
you are now a loading: Brace to 'the Fore-top-ſail, that we may not 
ſhoot a head; he lies broad off to the Southward, to bring his other Broad- 
ſide.to bear upon us;z Starboard hard, get to Larboard Fore-tack; trim 
your Topeſails; run out your Larboard Guns; he Fires his Starbcard 
| Broad-fide upon us, he pours in his Small-ſhot 3 Starboard, give not Fire 
' -untill he fall off, that the Prize may receive our. full Broad-fide , Steady, 
Port a little; give Fire , Gunner ; his: maſt 1s by the board ; / this 
laſt Broad-ſide hath; oe = great Execution 3 Cheerly my Mates ,-the day 
will be eurs ; 'he is Shot-a-head ; he 'bears vp before the/W ind to ſtop 
his LeaRs: Keep he thus; well Steer'd; Port, Port hard ; bear up v2- 
fore the Wind, t-we may give him-our Starboard Broad-fide ; Gun- 
ner, is there gre atyſtorepf Caſc-ſhot and Langrel' in our Guns? Yea , 
yea Hons »—oR Tcady peo DOA 3 have your Laſhers clear, and able 
= =d; et im when you give Fire; bring your 
with the Caſe-ſhgt 3 ; well Steer 'd, we are 
1 <F Fi board, well done Gunner ; they lic heads 
and points pre... he Chaſe; come, aboard him bravely ; Eater, enter; - 
are you latch'd faſt?;Yea, yea, we will havehim before we go here hence z _ 
cut up the Decks ; plygours hand Gravadoes of Selob-pots; he cries out 
Quarter z Quarter for-our Lives, and. we will. yield up- Ship and Goods : 
Good quarter is ed, provided you will lay dowtiall your Arms, open | 
the batches, hawhdown”a your: Sails and furt them; looſe the latchings, 
we will ſheer off cur Ship, and boiſe out our-Shallop ; if you offer to | 
make any Sail, expett no quarter for your Lives 5 go with the Shallop, and 
ſend aboard the Captain,-Lieutegant , -and Maſter and Mates, with as 
many more as the Shallop will carry. So we will leave the Man of War 
to his prize, and to ſecure his Priſoners. A 
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A Bit yer 0k Foy | 
EE = : 
The Bits, two | 
faſtned when oy it 
A Bonnet , Hoh another ſail y fafl 
fay, ys ant Fg French qr. mcg take it off: Shak 
it is very rarely falten'd to any other than the Mizon,. Main. 
and Sprit-fail.,: ad chote fauls-are called Ceaſers 58. ain nd 
Bonnet, not Main-ſail and | 
þ = ' a long Pole uſd to ſpread ot th Cw ofthe Sud 
all , | 
we and Board, a term uſed when two pans Fore ſo near ar ah 
one anather. ey, ES ky oy 
To go aboard, to go into « Ship. . l Wn A 
To make aboard , or nun Bos 
' Tobreah Bulk, to open the and cake our go pe pr OO 23 


Careering,, is bringing a Ship to * Soman one fide while hey trim! 
and caulk the other. a Fe ow, 

Caulking , i is driving of Ockhani,. Span-lair , and the like into 4 4 
ſeams of the Ship, to keep' out Water. -* ard 

To Chaſe, js v0 purſue another Ship. and the Ship fo purſued is cal alle | 
the Chaſe. 

To Cond or Cum, is to Aixett by guide and r9-cun 4 Shifis to dit 
the Perſon at Helm how t6 Steer her: If the Ship go hefore the By 
then he'who Nrhig the Lhe þ pe thete terms to Fonds y_ Star ad 
Starbord (or _—_— fide, to ke the Ship go 
for the Ship always fails contrary to: the * 
wear the Wind , theke-terms ate uſed-; Loof"; t 
Feer no more , keep ber to., touch the” | 
make her- _ more liwge;,” they fay;, Biſon Heb, no ear ,. 

Feep her upon the ſame. Point they u a or As you or 
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The Ship: Gage, ny rode 4 fuks krthe Water or (topeak 
| like \ had y. Foot as ſhe draw 
won En % hen ne-Ship has the WY hoy ns Weather ). 
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Ah wh DENY Vind and fails faſteſt is ſaid, ta. 


to __ her whe Ty apron; 3. to butnoff her: 
old filth. 


The Ship gr Head 0! Seaciagt mie hin ft 
ſhould... | Y TUES 
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chree hours at the ſhore than inthe Off. 
To Tow, is to drag any thing after Ship. - 
The Traverſe, isthe Ships way. | 
V py : BY 
T6 Feer , is to let out 3 as veer more Rope , veer more ſhear. 


The Ship is Walt, that-is, nt 
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To Wind « Ship, is to bring her head about. - 
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Fiſh to ſtrengthen it. 
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.-b The FOUL and life of the Smical Bern 


H ATi IS 2 inical Quadrant ? ? 

T. It is'an Inftrument _of Geometry » and 
Trigonometry ; the moſt exact andeafiethathath 
: been yet- invented, to work aTraverſe at Sea by. 
It is Compoſed of Concentrick. Arches, (pr rather 
: quarters of Circles): and of three ſorts of Right- 
"0! 7; / Phoſs dravn Parallel to the-Ling-A'P' repreſent _the Simes-and 
Meridians, 'and are Parallel to the Northland South, upon which we count 
the Leapnes: :of Latitnde. 2. Thoſe drawnParallel: to-the Line. AC re- 
preſent the Sines Complements, and” Parailel;s, and are Parallels.to the Eaſt 
and Welt, -upon'which-we count the Leagues of Lorgitade-or 74 xmonky 

from the Adrridian,”- And 3.- Thoſe :drawnifrom the Center of the 


drant & to'the Limb; repreſent the Rumbs of your Compaſs ,/'or ſeveral ; 


Courſes z/and: it-3v-vpen- ther that /we'Count'the- Diftarce', ior Leagues 
Ee. 2 . Satled; 
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The Sinical Quadrant, 


or quarters of Circles. 
Note , That when you will find how many Leagues, one or many De. 


grees of Longitude contain by a propoſed Latitude ; or on the contrary ; 


how many Degrees of Longitude a certain number of Leagues (of Eaſt 
or Weſt) contain alſo by a propoſed Latitude : You muſt count-the De. 
grees of Latitude given ,. upon the neareſt graduation'to the Center of 
your Inſtrument , that is to ſay, upop that which begins at the fide of 
Eaſt and Weſt, and not upon the Limb or outmoſt graduated Arch. . * 
Note alſo, That when the diſtances are great, you cannot then count 


every Arch or Line for a League, as you can do in little diſtances, and 


therefore in that caſe you may count them for what you pleaſe according 
as your occaſion/requireth, that is to ſay, either 2 Leagues, or 3 Leagues, 


or 4 Leagues or more, if need be; you muſt alſo count the Arches, for 


as much as you have counted the Lines of Latitude, and of Longitu 


For Example, if you count an Arch for 5 Leagues, each Line of Latitude, : 
and of Longitude, muſt be alfo accounted for 5 Leagnes', and fo of ; 


any other. Re | lah II 
This Sinical Quadrant (of which theFigure before-going is a contratted 
Copy) is Printed in a large ſheet of Royal Paper, ready to be put on Paſt- 


board , and fitted for Praftice, and is to be fold with the Book, either 


in a ſheet or on a Board. And becauſe this Inſtrument is of extraordinary 
and general uſe to work a Traverſe by, Lſhall be the-more particular in 
my Examples about it. | | ok b 


CC 


PROPOSITION L 


« ow to reduce Leagues of Eaſt and Weſt, into Degrees 
of Longitude... 


what Line it falls; then follow that Line, or Perpendicular, untill the 
Point where it cuts the Thread, and there prick a Pin, and then count 
- along the ' Thread how many Arches there are, from the Center of the 
; Quadrant to the;Pinz for that will ſhew/you how- many Leagues-(of,a 


- great Circle) there are;. which Leagues muſk; be reduced into | Wy, | 


-. 


LY 


Fey 4 
"> % $$ 217” ROS 
4: EO Wo SPE NE P F 
+ &<1 DE gt $204 4” 
SLE, We Son neo Se x o 
EE VO Ro IT 
OS 4 Rn 5 
—_—_ _ 4 PE, 
ys 4! \ £8885 ww 
bk « > =Y, s, 1 
- a” "" 
. "+ HT: 
- ” #: 
' Es 
: . Ft 
4 E445 - bt 


Sailed. Which Leagues are diſtinguiſhed or marked by the ſeveral Arches * 


or yd yn, 


a ww a Qg tw 25 


S. OW. ſhall I find ( by the Quadrant) how many Degrees an- 
ſwer to a number of Leagues, by a propoſed Latitude (or - . 
Parallel ?) Tl _ ©: 
| T. It. is to be: found thus:; Lay the Thread upon the Be-- + | 
gree of the propoſed Latitude vn the firſt graduated Archiof your Qua- + * 
drant ,- and holding it faſt ,;;-count upen the fide A'C,, -. (which is taken” 
for Eaſt and Weſt) the Leagnes'Sailed ,' Eaſt or Welt; and obſerve-an_ 
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Fr 


and ind Minutes ; by allowing 20 Leagues for a "ain ; and a League Ii 
z Minutes. - 0 aye 
E xemple P 
"Ghia Ship ſail 72 Leagues Weſt, under the raked of 50 Degrees of 
. Latitude 3 and it is demanded how 3 many Degrees 0 0 Longitude are altered? 
Md AQTtY oxi T 
Firſt: lay. the. Thread \ upon $9 rees.. 3 th "nears Adiated 
| Arch of your Quadrant ; then Sane 75 Sk wins tf $6 x te 
for the Leagues of Longitude ( to wit from, A to C) then follow that 
Line or Perpendicular ©, untill the.  Dofat. where it. cuts the Thread, 
there pricking a Pin, count u Arches, I hes how any Le: nn th 
are from the Center A,.to the; if Os gr. mit-find* i 27 
Leagues, which yon muſt reduce into | | nes for. 
a Degree, :and a League for g v7 py e 
26 Minutes of oveke Þ hich: is what the propoſed Sip h hich altered, 
' 4 Was 2x ance | 


ol, 2 y 1 Example Ak FR kick £ L : TIER the At 4 
Advit @ FO fail '64 nn, Ph , under, the Pay ler of in Drs, 7 
demand how-many Deprees of Longitude. are altered #; 


Lay the Thread upon 47 Degrees, on the neareſt graduated Arch of 
your Quadrant., then count on the ide A C, 64 Leagues, and follow that 
Line as/before; until rhe Poiat: where it-cuts- the opting 5 S00GNen cOun- 
ting the Leagues othat Point ppon the Arches, you wil 93 Leagues, 
which comes to 4 Degrees 39 Minutes of Longitude KY har the 
Ship hath altered. 
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containeth., under a propoſed Parallel or Latitude ? 
T. You muſt lay the Thread upon the Degree of the pro- 
poſed Latitude, then count upon the Arches along the Thread 
20 Leagues, (which a Degree of a great Circle containeth) and look how 
many Leagues the Perpendicular gives upon the ſide of Eaſt and Weſt, 
for that will be the Leagynes that a Degree of Longitude containeth by the 
propoſed Latitude, or Parallel. 


OW ſhall I find how many TEBEAY a Degree of Longitude ' 


Example. | 


A 4 He We 
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Wn 36,944 required ro tell how many. Leagues a Degree of Loeginde Con- 
L  tainerh nder, the Parallel of 44 Degrees A Daritny.”" 


ED You SPY firſt lay the Thread v} 44 Degree” on "the Kr gra. 
ditared Arch of & Your Qtataot \ ceaurittipoft the Arches) Glony the 
Thread ). 20, > Lg) 3 - and you itt [find that the Arct.ofi 20 
will cut -14.Eeagues and.a halfof Longitude; by which-you may-conclude 
of 4x De 4 Lt of, Long itt de containe K>, vp Leagues under the” Parallel 
4:De ix 2TM1} | 
£ anne ly muſt on En tow How ra many rivby' Leagues fevera? Degrotar 


p 'Longitude contain undef & Fc : A | 
7 nn erroes Wh Kites (of Bongitde) 


Y You: og rear. the nd Avre < ; 
eagues, allowing eapnesto a ee, and a'Leagne for 3- 
then laying the Thread upon the Degree of the propoſed-Latitude (o | 
Parallel) count upon the Arches (along the Thread) the Leagues procee- ! 
ding from, the propoſed. DEErEs of Longitude ; then look how many ! 
Feties-of Longitude the fard*Arch ents, fos.it will be the i 
the —_ mg of ms containeyh. | "1 


; Example. 


| Adnicyoion altered 5 Degrees. 45 Afinntes of Longitude, under the Par: 
lel of 50 Degrets' of Larirude,; ana. #: be: oh potato fd che hy | 


Parts anſwering thereto. 


- You-muſt reduce the 5 Degrees 45 Minutes into ramen ac thas | 
will come-11, 5 Leagues; then laying the Thread upon 50 Degrees, count - 
-upon the Arches (along thexFhreag)/1 15; Leagues z then count upon the ; 
- ide ee C, or - Eaſt and wa , how many gues of LON the ſaid 
rch £yts,.and youryill find it to, Leagues; by which you may : 
conclude, that CBeardes? 43 Mike of { Pongitnde hinder: the Parallel of 
FO Degrees containeth 74. Levanes 7 which was required. 
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How (to: turniL.oagues and Mes of Eaſting wy Weſting, » into 
 Degrees.and Minutes inf ; par e, 


HA T muſt I do to tur'Leagues of Eaſting or Weſting into - 
Degrees and Minutes of Longitude? 
.*If the difference in'Latitude ar-diſtance between-two 
"Parallels isnotzabove: 3.Negrees, 'take the. middle Parallel 
in Liſtance between the two. Latitudes:z  for.that. being known Gees may 
cahlywvith. your Sinical Quadrant, turn or.reduce. Any. wg Soonrng 
Into: Dogrers and Minutes of. Leggitutde., as ſhall be ſhownrin thoſe 


ing Propofitions.. 
S. Howzloyowfind. pris aloe in diſtance? 
T. Zheiway to:dind is Product r Sum is to-add the two. 
Latitudes Mo , and half of. of<the Prc or Sum , wilt-bethe middle - 


Parallel required... 


ot 8-4 


ket 


SEL RES 2 - 


E- 


ay 
Admit ou depart from the” Parallel of 58 Degrees 50 Mlmntes of Latitude - 
North ,{ and ereodarivediin the-Rarallekof 3.3, Degrees ao Minutes alſo of 
Lativide- Noh, cam rhewmandd kaow the middle Pazallelin diftence ce, - 


Firſt add the'two-Latitudestogethor, towit, 38 Degrees A ,. 
and =—y Ones 50 Minutes, and there will come,74 ees.20Minutes, : 
-37 Degrees 10 Mimtes:is-the middle.ParalleL.r 
Ns. What muſt I do when the diſtance between two, Barallels, (or: dif-- 
ference? ks ae? greater then 3:Degrees ? - An: i 
T. 'Wher the 'difference im:Latitude: 1s greater-then 3.Degr yan 
ws then make viſe @chealleinthabitaook, hen 3.Deg _— 


Fs Ma ra. 4. 4 * * % 


or Miles of Eaſting or Weſting:inta Negrees.of eg = its uſe - 
ſheweth ; .and not of any middle. Parallel, becauſe i it 15 defettive in great. - 
diſtances, 


Note, "The Leagues accounted on-therMeridians.or . Sings, are-Leagues:. 
of Lathade Fo em: Hh of.,Eaſt or. Wok or Paral-.- 


lels, areLezpues of Loogitade.. 
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"The Comſe. "_ Niftance being given! how to \ find the. rm 
oe Extitide and of Longitude: 


:<rwngey I. , | 4 # > u—_—_— a a 


The Corſe NEbMN, Ro the Third Rumb ) and diſtance FO Soak: 7 
1-:>* - demand the Ao of TOON and of Longinde $44 


"T AIRST count esupon the Third Rumb, rmtta Nag) 
to wit, upon t : N - and from that Point (where:you-areto 
prick a Pin) you will find upon the Meridian 41 Leagues & which 
is the difference in Latitude, and upon the Parallels 27 Leagnes® 


hich: IS the difference i in 1 Longitude (of pts ty erapper the TOY 
Example 2- 


The Courſe is SW bW, (or the fifth hath ) and the diſtance 54, Leagues, 
the difference of Latitude , ana.of Longitude * required. j 


Count 6 : Leagues upor! the-fifth-Rumb: (from: the South), and kd 
the Point where the 54th. Arch curs the ſaid Rumb,, you will find upon 
the Meridians 30 Leagues, which is the difference in Latitude ; and upon | 
the Parallels 45 Leagues which is the difference'in Longitude ( or bay 21 
ture from the Meridian. ) We 

S. Doth this Quadrant ſerve for the 32 Points of the Compaſs org J 

quarters of the Chard or Fly? © 
 T. Yes, and therefore-every Rumb.you ſee on it repreſents four of 
thoſe Two and Thirty. Points; for the ſame Rumb which ſerveth-for the | 
SW bW, muſt be'taken alſo for'the SEb'E, the NW bW, and the | 
NEb E, this being underſtood: I come now to ; 


Example 3. 


eAamit a Ship depart from 46 Degrets 30 Anue of Latitude North; and 
10 Degrees 20 Minutes of Longitude and ſail 53 Leagues upon the $ 's 5, 
(or fecond Rumb ) the Latitude Ts Lon ig of the ſazd Ship is dg ahands 
demand what Latitude, and Longitude MX win? * 


Firſt, count 53 Leagues npon the ſecond Rumb Sand from the Point . 
where the $3 Arch cats the ſaid Rumb , You will find "_ the Meridians 
49 


rence 


Þ 
7, 
I 


© ar 


5 
a 


49 Leagues of Latitude towards the. South, and upon the: Parallels 20 
+ of Longitude Eaſterly; then turn'or reduce the 49 Leagues of Latitude 
in Degrees, allowing 20 Leagues to a Degree,and a League for 3 Minutes, 
and there will come 2 Degrees 27 Minutes tor the difference of Latitude 
South, which you muſt SubtraCt from 46 Degrees 30 Minutes, the La- 


DE — 


 titude of the, place from whence you parted, (fince it is North, and the 


Ship did fail Southerly) and the-remainer 44 Degrees 3 Minutes North, 
will be the Latitude the Ship 1s arrived at. py 

Now to. find the differeuce in Longitude, you muſt firſt take the mid- 
dle Parallel ( as before taught ) -between 46 Degrees 30 Minutes, and 
44 Degrees 3 Minutes, and you will find it to be 45 Degrees 16 Minutes, 
therefore lay the Thread upon 45 Degrees. 16 Minutes on: the neareſt 
graduation of your Inſiramenc ; then countupon the ſide of Eaſt or Weſt 
20 Leagues 5 -and'obſerve the Point where the imagined-Perpendicular, 
or Meridian cuts the Thread, 'and how many Leagues there are-from-the 
Center of the Quadrant 'to the ſaid Point, (counting upon the Arches ) 
and you will find 29:Leagues, which being turned or reduced into Degrees 
by allowing 20 Leagues to-a Degree, and a League for 3 Minutes, - there 
will come 1 Degree 27 Minutes, which is the difference of Longitude , 
which muſt be added to 1o Degrees: 20:Minutes, the Longirude of the 
place from whence the Ship. parted ( lince her Courſe was Eaſterly)Y and 
the Sum x 1 Degrees 47 Minutes will be 'the Longitude the” Ship+is ar- 
rived at... -; ky: wine] | | | 


? Example 4. 


eAdmit a Shif/ depait Fom 45 Degrees 30 Minutes of Latitude North , and 

" 8 Degrees 4.5 Minutes of Longitude, and ſail 52 Leapues upon the W NW, 
(or ſixth Rumb:) thi Latithde and Longitude of the ſaid Ship # required : 
T1 demand what Eatirnde and Longitude the ſaid Ship & arrived at ? 


Firſt, count 5 2 Leagues upon the 6th. Rumb, (making each Archworth 
2 Leagues )*and you will find upon the Meridians '275\Leagues + of Lati- 
tude, x ppaBr the North ) and bpon the Parallels 66' Eeagues # of Lon- 
gitude , ( towards. the Weſt?) 'then reqduce*©the 2511 edfues +. of Lati- 
tude into-Degrees, allowing 20 Leagues to a Degree; and a —__ for 
3 Minates, ' and therewill come {1 Degree 22 Minutes for the ditterence 
of Latitude (Northerly) which you muſt add to 40 Degrees 30 inutes, 
the Latitude of the place fromrylhenc you parted, (ſince it is Notth and 
the Ship did/fail Northerly) and the Sum! 4 1_ Degrees 52 MinutesNorth 
will be the Latitude the Ship is arrived at. _ | Ds 

To: find thedifferehce'ih Longitude, rake the middle Parallel between 
40 Degr. 30 Min. and 4 1 Degr. 52 Min. 25z-41-Deg -1.-Min-then lay the 
Thread upon 41 Deg. 11 Min. on the neareſt graduation of your Inſtru- 
ment ,- and count iaponthefide of /Eaſt:ox Weſt 66 Leagues/#; and ob- 
ſerve ({aShefore)the Point where the A 7 Meridian-cuts the/Thread, 


and 


* 4 » > £1 
$8: Na 9 [ 


_ 


Degree 


eften ſhifts about-? Wn | 
T.. In that caſe you muſt firſt make a Traverſe Table of 7 Column's; 
en the firſt of which write (at the head or top of it) the Conrſez. on the 
{econd che Points-of the Compaſs ; onthe third the: Diſtance; and in the 
four others the Cardinal Rumbs, that is to ſail North, Soutb, Eaft, (and) 
Weſt ;. then find by. your Inſtrument how many Miles (or Leagues) each 
Courſe-gives to the North or Soath ,, Eaft-or Weſt, to write it downin 
us proper Column ; as you will better underſtand by this ES 


| Example 5. 
eeAdimit a:Ship parts from the Parallel of 50 Degrees 30 Minntes of Latitudt | 
North, and 11 Degrees 20 Minutes of Longitude , and being Bound to the | 
Southward « feud ſhifting Winds to ſail upon theſe ſeveral Courſes, 
(. taken from the Log-beard : ) _—_ | 


| "DS [DiſlanceNorth, | South. | Eaſt, T Welt. ]. 
Courſe. | = * 3 43; earns eld Pts 
| & | Miles. | Miles. | Miles. | Miles. |} Miles. | 
S$SSW|2 | 20 uz | 9. 

S WiWly 4*| 24 | [15 %| 28 3 

Wh 7 32 6 4s ! x 192) 130 Þ::Þ5 
SEbS| 3 28 |. 123 3 | 15 » |; 

$bEz Ely 1 | 36 134 3 | 29 X 

| 64 [9it [264 [574 | 

t | 6 4 |- 4.26 - 
x | amor cn a5 3 m $.:.1 962 
bona NS 85.4; 2] 7 and 


F demand the Latitude and: Longi 
direbt Courſe and diſtance from the firſt place of 


Firſt, count upon the S$.SW, or feco 


end of the ſaid Ship, and' the trur or 


cond Rumb, 20 Miles, (to wit, upon. 
the Arches) and you will find 18 +-Miks upon the Meridian Cor dine) 


grees 35 Minutes North, is the Latitude the Ship is in. 
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which is the Southing of the firſt-Courſe, and is to be placed in the South 
Column; and 5 + upon the Parallels,which is the Weſting, to be placed 


in the Weſt Column. 


The ſecond Courſeis'S W3Wiy, or 4 Rumbs 7, 24 Miles* Therefore 
lay the Thread-upon the fourth Point z.((frpm the: South ): ay®count-2.4. 
Miles upon it, and-from that poirt you-will find-upon the Meridian 15 + 
Miles which is the Southing, and 1853 Miles'in the Paraltels whiehiis the” 
Wefting of. this- Courſe. "a | 

And what hath been ſaid of theſe two Courſes,” the ſame is'to be un- 
derſtood of the reſt in the Table. All the Courſes" being reduced and 
laid down in the ſame order or manner, you muſt ſam up the Miles in 
each Column , and ſo you will find under the:North/Column 64 Miles in 
the South 913 in the Eaſt 26, and in the Weſt Coluwn'57+ Miles. 

Then'compare the North and South Column's together, *and'Subtract 
the leſſer out of the greater, and there will remain 85 £ Wiles for the 
difference '\in: Latitude Southward ; do as much for the Eaft' and Weſt 
Columns, and the remainer 3 15 Miles , is the departure to Weſtward of 
the Meridian. ps 

Next, then reduce or turn the 35 4 Miles (under-the South-Column ) 
into Degrees' of Latitude ; and there will come 1 Degree 25 Min, (the 
quarter is neglefted). for the difference in/Latitude ,-South ; whiqh muſt 
be Subtrafted from '50.Degrees the 'Latitude of the firſt place of depar- 
ture (ſince the Ship did fail to the Southward) and the remainer 48 De- 

To find the difference of Longitude, take the middle Parallel, between 
50 Degrees, and 48 Degrees'35 Minutes, and you will find. it qe 49 


Degrees 1 by Minutes, therefore lay the/Thread upon; 45 INERcs 17 
Minutes of the neareſt graduated Arch, theh connt upon the ſide of Eaſt and 


Weſt 41 £ Miles, and obſerve the Point where the ſaid 31 * Miles cuts 
the Thread , "and how many Lines ther are from the Center of the 
Quadrant to the ſaid Point, (counting upon the. Arches) and you will find - 
43 Miles, which is 43 Minutes for the difference of Longitude Weſt , 
which being Subtrated-from'-1 1 Degrees zo Minutes , the Longitude of 
the place from whence the-Ship parted ({ince ſhe ſailed Weſterly) the . 
remainer 10 Degrees” 32 Minutes will be' the Longitude the Ship is arri- 
ved at. SIT | or 
To find the dire&t Courſe and neareſt diſtance from the place where 
the Ship began this Traverſe, to that where ſhe now is ſuppoſed tobe; 
find where he By =-Miles of 'Latitude-interſelt the 314 Miles of Longi- 
tude, and" bring the' Thread to that Poitit,”and* you: will- find that the = 
dire&t Courſe hath' been 57S} -a Degree Southerly, (lince the Ship hath 
failed between the South and the Weſt )'and'the diſtance run ( counted. 
upoh the Arches from the Center of your Inſtrument , to the ſaid Point 
of interſeCtion) will be Miles, © Borg OS 1 
Note, If. your Diſtance be very great,' your beſt way will be to reduce 
your Miles into Leagues. 6 dds 4 
Fix! - Exe 
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| | Example 6... | 
eSdmit a Ship depart from the Paraltel of 30 Degrees of Latitude North 
and 1 Do 30. Minutes of Longitude ; and being bound to the Southward 


55 forced by ſhifting. Winds to ſail: upon theſe ſeueral-Courſes (rakgn from the 
Log-board J. VIZ. D | ] 


Weſt South Weſt . . .' . - « + 40 Miles. 
nul Wat: 7) i offa3 ot Ho -g0 | 
JL :: of. ©»; $i, 29 

South Weſt by South . . . © - © - 42: + 
Weſt-by South bs DUR toner 0513 i 

RS ts on i RE I DNS Miles. ; 


It dimand. the Latitude and Longitude fhe is in, 'and the direft Courſe and. 
Diſtance from the firſt place of Departure ? 


_ ral | F DiſtanceNorth. | South. | Eaſt. T Welt. | 
Courſe. |_ = my OI. VC PNG RE : 

4 [* | Miles. | Miles. | Miles. | Miles. | Miles. 

WS W'| 6 | 4o | THY 37 z: 

: SW 1..4].5% þ+-: Li] $8.37 ELS: 

SW T.}.. 35 1.]-34-+- 6:3 

SES, | 3,142 > SL5:5(þ 23 4 

MW b S'|. 7.4. $4 10. XZ, 53 

E2 ol 28 28 oh py. 

IE Zalets YR, MELLET 1552 |. 


Having, reduced theſe ſeveral Courſes as: before tanght; there comes: 
753 + Miles Southing,. and; 155 4-Miles Welting. - Theo reduce the 158- 
Mues into Degrees, and;there. will come 2:Degrees 38 Minutes, whichis. , 
the difference in Latitude to be SnbtraCted from 3o Degr. (ſince the Shi 
3 failed to. the Southward) and the-remainder 25-Degrees 22 Minutes Nort 
To 1s the Latitude ſhe is in. k 5 SHoveT I il tg: = 

To find the difference m Eongitude , take:the middle:Parallel between 
39 Deg. and: 27 Deg. 22 Min.-and.you will find it to-be- 28 Deg. 4 1. Min. 
by which the 155 Miles Weſting.give 2 Deg.:59 Mis: for the difference of 
Longitude. Weſt, ; which muſt be Subtrafted from 1-Deg. 30 Min. (ſince 
the Ship failed Weſtward) but. begauſe it cannot be done , I add 360 Deg. 
to 1 Deg. 30 Min. and from the ſum 361 Deg. 30 Min. I Subtra@the 2 
Neg-57 Minot. difference, and the remainder 358 Deg, 3 3 Min: is thoLon-- 


grudeſhe js in, which was required... | 
*s A _ "Ton 
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Book IV. 


To find'the direft Courſe and neareſt diſtance, find where the 158+ 
Miles of Latitude interſects the 1553 Miles of Longitude, and lay the 
Threadto thatPoint, and it will ſhew you the direct Courſe;and the diſtance 


' is to be counted upon the Arches, as before directed. 
f ER - *5 
be | Example +7. 
eAdmit a Ship departs from the Parallel of 2 Degrees 40 Minutes of Lati- . 
rude North , ana 357 Degrees 30 Minutes of Longitude , and being bound 
ro the Southward i forced by contrary or ſmfting Winds to ſail upon theſe 
ſeveral Conrſes, WIT. 
South South Eaſt ., . . ,  . . . 26 Leagnes.- 
S_TEE-:. 7 a $a Ee EC aS 
Eaſt by MAH - 4 6:45. Cs, a0 384-1 | - 
4 Seat Wat by Sout*- PA i - $6. . 


TAME TEES rt et 2500 408 
South Eaft by Eaſt'. . . . . . . . $52 Leagues: 


1 demand the Latitude and Longitude foe # in, and the direct Courſe and: 
Diſtance from the firſt place of Departure? 


_- | 2 i 
| Dn Diſtance. North. | South. |' Eaſt,” | Welt. < 
Courſe. = "— | 
-# |Leagues.|Leagues.|Leagues. |Leagues. Leagues. | 
S$8$£ | x1 -26 " ST 1-20 | 
S E FF þ Sz T7. 270-6. 3 
EbN 7 is | 24] 15+ | 
SEbS | 3| 38 | 31-2 | 21:2 
SEbE| x 52 1 283 |-432 
— L 33 | 1495 120-- 
3' 
. | | 146 $ 


7 | p 

146 Leagues & Southing (or of Latitude) being reduced: into Degrees < 
and Minutes, there will come 7,Deg, 20 Min: which 1s the difference of 
Latitude towards the South-;- to be Subtrafted: from 2 Deg. 40 Min.. of 
Latitude North, _ ({ince the $hip did il towards the South) but it cannot 
be done, and ſo the Ship hath paſſed the Equinottial ; therefore I Subtract - 
the 2 Deg- 40 Min. of Latitude. North; from-q Deg. 20 Min. which 1s - 
the difference South of Latitude, and the remainder 4 Deg. 40 Mun. 1s ; | 
the Latitude ſhe 1s in. . # tins 
Now: 
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The'S inical : Pnadrant, its Ufe hn | 


Now to find the difference of Longitude by the forementioned: Table, 


( turning firſt the-Leagues of Eaſting into Miles,:or the Miles of the Tabſe 
into Leagues) and you will find that the 120. Leagues (or 360 Miles;) 
Eaſting, anſwer to 6 Degrees, which is the difference of \Longi 


towards the Eaſt, to be added to 357 Degrees 30 Minutes (lince ſhe did 
ſail Eaſterly) and the ſum will be 363 Degrees 30 Minutes, from which 
you muſt Subtract 360 Degrees, and the remainder 3 Degrees 30 Minutes / 


is the Longitude ſhe is in. For the direct Courſe, and neareſt Diſtance, 


find where the 146 Leagues + of Latitude, interſe& the 120 Leagues 
.of Longitude, and lay the Thread to that Point, and you will find the 


direct Courſe, (ſince the Ship did fail between the South and' the Eaſt) 


-and the neareſt Diſtance is to be counted upon the Arches to that Point, 
as aforeſaid. | 


Example 8, | , 


eAdmit a Ship depart from the Parallel of 42 Degrees 20 Minutes of Latitude | 
North , and from the firſt Meridian; and being bound to the Northward 


#5 forced by contrary Winds to ſail upon theſe ſeveral Courſes, viz. 


North by Eaſt . . . . . -« + + + - 25 Leagues. 
North Eaft by North. . . . +. + /. 38 
Eaſt by South ©. CES 8 
North North Eaſt: Ely . . . . . © 45 
Narth Eaſt by Eaſt ,. .: . «+». « +» $0 
_ North . HIND 4d wo" 
T demand the Latitude ana Longitude ſhe i in , and the dirett Courſe 


and Diſtance from the firſt place of Departure ? 3 


South. im | Welt. 


Diſtance. N orth. 


Courſe. | '& 
4 


Leagues.|Leagues. Leagues. |Leagues. |Leagues. 
EL NSF | 1 25 243 | 48 
NEbMN\| 3 38 315 21g 
 EbS 7. ]; 320 '' 38 ji-w9t+ 
NNE+Ely, 25 | 45 394 WELL. 
NEbeE | 5 5O WIE; 417 
ir :*]0 32 32 
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Boox IV. 


le, - 151 & Leagues Northing, (or of Latitude) being reduced into Degrees: 
ble and Minutes as before tanght, there comes 7 Degrees 35 Minutes, which. 
es!) is the difference in Latitude, to be added to 42 Degrees 20 Minutes of 
ude Latitude North, (fince the Ship hath failed- towards the North) and the 

did WM fom 49 Degrees 55 Minutes is the Latitude ſhe is in, 


ich '.-Next, find by the Table as before directed how many Degrees and 
tes W Minutes of Longitude anſwer to 108 # Leagues Eaſting, or rather 326. 
ce, Miles, and you will find it to be 7 Degrees 51 Minutes, which is the 


nes difference of Longitude; and Longitude ſhe is in ( ſince ſhe hath failed. 
the | from the firft Meridian Eaſtward.) | 

t) For the Courſe and diſtance, lay the Thread upon the Point where the- 
nt, WI 251 { Leagues of Latitude, interſet the 108+ Leagues of Longitude ; 


and it will ſhew that the direct Courſe 'is XN £bN » Degree 50 Minutes. 
Faſterly, (ſince ſhe hath failed between the North and the Eaſt) and the 
neareſt diſtance (counted upon the Arches, to that Point) 186 Lezgues, 
; Wh which was required. ; ; | | 
| have been long upon this Propoſition, becauſe it is the moſt uſeful: 
in the praCtice of Navigation. | nite 


— 


PR QRPEIVE 


The Diſtance Run, and difference of Latitude being- given, 
howto find the Courſe, and difference of Longitude. 


IRST find thedifferenceof Latitude, by Subtracting the Latitude 
ll of the place from whence you departed from the obſerved Lati- 

tude, if they be both of the ſame Denomination: . That is to ſay,. 
both Latitude North, or both Latitude South ; but if they be of. | | 

different ſides, that one be Latitude North. and the other Latitude South,. - NF 
yon muſt add them together , and the-ſum will be their difference. of- 4 
Latitude , to be reduced .into Leagues. - 

S. This .is eafie enough, but what muſt 1I'do next? 

T. The-next.thing you are to do, is to count the.ſaid Leagues (or 
Miles) of Latitude, upon its proper ſide, to wit, upon that taken for 
North, and South, (begining at the Center of your ent,) you muſt 
alſo count upon the Arches the Diſtance or Leagues (or. Miles) falled., 
and obſerve the'Point where the ſaid Arch interſeQts the ſaid. Leagues . 
(or Miles of Latitnde;). for the Thread being laid upon that Point ,. will. 
ſhew the Courſe, and the Leagues (or Miles) of Longitude, which being - 
reduced into Degrees and-Minutes, as before taught, yall bethe difference - 
of Longitude, _ _ _. FL 4 Es. 


1 Example. 
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e Admit a Ship ſail from the Parallel of 43 Degrees 30 Minutes of Latitude 
North, on ſome Point between the South ana the Weſt 52 Leagues; ad | 
then finds ber ſelf in 45 Degrees 54 Minutes Latitnde of North : 1 demand 
the Courſe, and Departure from the Meridian? Ja W IE q 


Firſt find the Difference between 48 Degrees 39 Minutes, and 45 De. 
| grees 54 Minutes, (by Su»otraCting the leſler Latitude out of. the-greater) 

_—_ - and there will remain 2 Degrees 36 Mi: -utes for the difference of Latitude; 

p which being reduced into Leagues-( or Miles) there comes. 52 Leagues 
(or 156 Miles) which muſt be counted upon the fide of North and South; | 
and the diſtance $6 Leagues ( or 155 Miles.) upon the Arches, then ob- 
ſerve where that Arch and Line of Latitude interſect, one another, and : 
lay- the Thread thereon ,*and it wzll ſhew the Courie.to be-South South 

Weſt zo Minutes South , (ſince ſhe did fail/ between the South. and the. 
Weſt) and upon the Parallels you will find 21 Leagues: (or 63 Miles) of 
Longitude Weſtward, which is the Departure from the Meridian. 
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Example I. 


eAamit a Ship ſail from the Parallel of 46 Degrees 10 Minutes of Latitud:.| 
North, and '329 Degrees 30 Minutes of Longitude on-ſonie Pownt between © 
the North, and the Eaſt 1<8 Leagues , and then finds her ſelf in 49 De- 
grees 4© Minutes of Latitude \alſs 'North::, .1 demand the' Courſe and Lon 
gitude ſhe win? © 5 - # 


I Subtr2& the leſſer Latitude ont of the greater (ſince they are”boſþ | 
on the ſame ſide of the Equinottial). and there remaineth. 3 Degrees 30 . 
inutes, which is the difference Norrhof Latitude; which-being reduc 
into Leagues, therecomes 70 Leapues to-betounted upon the fide of No 
and South ;- count alſo upon the Arches 108 Leagues, then lay the Thre 
on the Point of Interſettion'of the 'Arch oof” 1-8: Leagues ; and-the 50 
Leagues of Latitude, and it will ſhew the Conrſe' to be North Eaſt 4De- 
grees 45 Minutes, Eaſterly ( {ince ſhe did fail berween the North andthe 
Eaſt ) and upon the Parallels you-will find 82 7 Leagues of Longitude 
| | Eaſtward ;. or departure from the Meridian) which is to be reduced ito - 
; Degrees and'Minutes'of Longitude by the precedent Table, (after it | 
reduced into Miles) by which, -and a Rule of Three';- as before diredted, 
you will find it anſwer to 6 Degrees 6 Minufes {2+ "which being more 
than the half of a Minute, may be taken for a Min. and fothe ſam'will be/ | 
6 Degrees + Minutes, which is the difference of Longirade, to be added 
to 325 Degrees 37> Minutes (ſince ſhe did ſail-Faſtward) there comes 335 


Degrees 37 Minutes , which is the Longitude ſhe is in as was? 
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Admit @ Ship departs from the Parallel of 2 5 ug 20 Minutes of Latitude | 


South, and 3 Degrees 30 Minutes of Longitude, and {ail on ſome Point be- 
tween the North and the Weſt 250 Leagues; and then finds her ſelf m 5 De- 
ger 30 Minutes of "Latitude North : I demand the Courſe and Longitude 


win? : b V1 


'2 Deg. 20 Min. 


Latitude South departed . . . . -. 
Add the Latitude North arrived at .- . . 5 30 
The- Sum . .-- +7 50 


Which being reduced into Leagues,there comes 156+ Leagues, which 
being counted upon-the fide of North and South, and the 250 Leagues 
upon the Arches, and the Thread placed-or laid upon the Point of In- 
terſeftion,ſheweth the Courſe to be A'W.6 Degrees 40 Minutes Weſterly, 
(ſince ſhe did ſail between the North and the Weſt)and upon the Parallels 
you wilt find 1/96 Leagues of Longitude or departure from the'Meridian 
Weſtward, which by the Table anſwers to g Degrees 4.3 Minutes, which 
is the difference of Longitude to be Subtracted from 3 Degrees 30 Minutes, - 
(ſince ſhe did ſail to the Weſtward) but hecauſe it cannor be, I add 360 
Degrees to..3 Degrees 3o Minutes, and from the ſum 363 Degrees 30 
Minutes, I Subtract the g Degrees 48 Minutes of difference , and the re- * 
mainder 353 Degrees 42 Minutes, is the Longitude ſhe is in, as-was re-- 
QUE? Se opr Hh GOL, 


Example 4. 


eAdmt a Ship departs from the Equinottial and the firſt Meridian, and ſail on 
fome” Point between the South and the Eaſt 188 Leagues, and then finds her 
ſelf in 6 Degrees 1 0 Minntes of Latitude South : . I demand the Courſe and 
Longitude ſhe is 11 ? | | | 


 HAnſw. The 6 Degrees 10 Minutes of Latitude South arrived at, is the 
difference,of Latitude, 'which beirig reduced or turned: into: Leagues, - 
there comes 1237 Leagues to be counted upon the-fide of North and 


. South, and the 188 Leagues ao the Arches, and the Thread being laid 


upon the Point of their Interſettion; will ſhew the Courſe to be S £ 4 De- 
grees 20 Minutes Eaſterly, ( ſince ſhe did fail between the South and the 


Eaſt ) and upon the Parallels you will find 142 + Leagues of Longitude 


Eaſtward ;; which by the Table ( being reduced into Miles ) Anſwers to 
7 Degrees 8 Minutes, which'is the difference of Longitude towards*the 
Eaſt, and the ny EE ſhe is in, as was required, (ſince ſhe departed from 


« the firſt Meridian, 
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The Conrſe and difference of L atity do being given, ” fndiia | 
diſtance and. dference. of Longitude. 


IRST, find the difference of Latitude by SubtraCfting/ one from 
another, if they be both Latitude North,, or both Latitude South; 
| but if they be of contrary ſide, that one be South and the otheyNorth, 
you muſt 2dd them together, and the ſum will-be the Degrees and 
Minutes of their. difference, which, nauſt be reduced into Eeagues; then . 
count the Leagues proceeding from the difference: of Latitude upon the- 
{ide of North and: South-, and-obſerve the Point where. it intepſecÞ the 
Courſe or Rumb given for. it will mark the required diſtance, which is.to; | 
be counted upon the Arches'from. the; Center of your Inſtrument. to, the. | 
Aid Point z. count alſo.upon the Parallels. hoy. many, Leagues.of Eongi- 
tude there. are;, and: it: will be the departure from. the Meridjan; which: 
Leagues being turned into Degrees and Minutes of. Longitude, (as before; 
taught ); and then added or Subtrafted fromthe Longitnde given,, will, 
thew you the Longitude your Ship. is. in. | 


Example. 1.. | : 


eAdmit-a Ship ſail. from the Parallel:of 46 Degrees 40,Minuer of _Latitade 
North $SWES, "ill ſhe be in Latitude 44 Degrees 30 Minutes North.: 4, 
demand the diſtance ſailed, and the departure from the Meridian ? 


Firſt, SubtraCt 44 Degrees 30 Minutes from 46- Degrees 40 Minutes, 
28d the remainder 2 Degrees,1o Minutes.-is the difference of. Longitnde. 
to be reduced into Leagues, as before direCtted;, and. there. comes. 437 
Leagues. of Latitude, which I,connt:upen the-fide of North and South; 
then [ count upon the Arches along the SW6S, ( orthird Rumb) how 
many Leagues there are from the Center of the Quadrant, to the Line- 
of 435 Leagues; and Ifind; 52 Leagues, which is the diſtance Run; and. 
vpon the Parallels 1 find, 2g Leagues; which. is, the. departure, from the- 
Meridian Weſtward, 


Exampie: 2... i <a 
eAamita Ship ſail from the Paxallel, of 4,2.Degrees 10 Mines, of Latitude 
North, and 358: Degrees 20 Minutes of - Longitude N-E bE, till foe 
bevn Latitude 4.5 Degrees 28. Minmes North « 1 odewnand the diftence. ſailed 
ang: Longitude ſbe i 1n.F, de tar af s A _ 


Firſt, 
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"NAYTGATTON. 

Firſt, SubtraCt the two Latitudes one from another , (ſince they are 
both on the ſame ſide of the EquinoCtial)” and there remaineth 3 Degrees 
13 Minntes for their difference to the Southward , which being reduced 

into Leagyes, there comes:66 Leagues of Latitude to be counted pon 
the ſide of North and. South z then count upon the Arches along the 
NEbe£, how many Leagues there are-to-that Line of 66 Leagues, and 
you will find 118 Leagues, which is the diftance, and upon the Parallels 
you will find g8 eng of Longitude Eaſtward,; which being rapced 
into Miles, you will find by the Table that it anſwers'to 6 Degrets 45 
Minutes, which is the difference of Longitude to be added to 358 De- 
grees 20 Minutes , (ſince ſhe did fail to the Eaſtward) and there will 
come 365 Degrees 5 Minutes, from which I Subtra&t 360 Degrees, and 
the remainder- 5 Degrees 5 Minutes is the Longitude ſhe is in, as' was 
required. - | | 


Example 3. 


eAdmit a Ship ſail from the Parallel of 3 Degrees 16 Minutes Somh , and 


2 Degrees 45 Minutes of Longitude N NW, *rill ſhe be in Latitude 2. De- 
orees 14 Mmmntes North: 1 mand the diſt ance ſailed, and the Longitude 


ſhe is in ? © = 
Latitude departed . . . . . 3 Deg. 16 Min, 
Add the Latitude arrived at . . 2 I4. 
_ Difference in Latitude Northward 5  - 30 


5 Degrees o Minutes reduced mto Leagues, there cones 110 Leagues 
of Latitude, by the interſeftion of which, with the given Rumb, I find 


the diſtance run to be almoſt 113+ Leagues ; and the departure from the 
Meridiaft 4.5 * Leagues ; which Leagues of Departure being reduced into 
Degrees and Minutes of Longitude. ( as before taught ) there will come 
2 Degrees, 16 Minvtes , ary is the difference of Longitude to be Sub- 
| inutes (fnce he ie fail to the Weſtward) 

Longitade 


ſhe is in 7 as Was TICc- 


tracted from 2 Degrees 45 Minutes ( 
and the remainder 29 Minutes is the 
quired. 
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PRO-P.VIL 


Fhe Alteration of the Latitude and Longitude being- gi Yen, 
how-to find the Courſe and diftance. 


S.- THAT is the firſt thing I.muZ take notice of in this Pro- 
ſition? TE 

T. The firſt thing you are to take notice of (to find the 
diſtance): is, that when the Latitudes are of the ſame ſide of 

the EquinoCtial,. and that there is no difference in Longitude (both places 
being under the ſame Meridian) you mult only Subtract the two Lati- . 
tudes one from another, and'the remainder will be their difference, which | 
being reduced into Leagues, will ſhew you the diſtance Run. 


Example... 


eLdmit a Ship ſail from the Parallel of 40 Degrees 20 Minutes of Latitudt 
North, and 10 Degrees 30 Minntes of Longitude, and would ſail to 37 
Degrees 10 Minntes of Latitude North, and 10 a es 30: Minutes of 
Longitude: I demand what Courſe ſhe muſt Steer , and the diſtance ? 


Firſt, conſider that both places are in the-fame-Meridian or Eongitude,. 
therefore Subtra@t only the two Latitudes one from another, arid there 
will remain 3 Degrees ro Minutes 'for the difference of Latitude South- 
ward , which being reduced into Leagues, there will come 63+ League 
which is the diſtance ſhe is to Run South (ſince that Latitude ſhe wauld | 


£0 to, is leſs than that ſhe is in.) 


. *'S. What muſt I do when both Latitudes are of different" ſides of the 
EquinoCtial? | £23 __ 
T. If one Latitnde is North and the other: South, (or of different fide 
as you call it) and both places he alfounder the ſame Meridian, you muſt 
add the two Latitudes together, andthe fam will be their difference... 


py 


Example. 


eTdmit a Ship ſail from 2. Degrees 15 Minmes of Latitude-Noerth, and 4. 
Degrees 20 Minutes of Longitude, and wonld ſail to Latitude 5 Degrees 
30 Minutes South, and 4 Degrees 30 Minutes of Longitude :. 1 demand what: 
Courſe ſhe muſt Steer, and. the diftance ? Nr : 


"Latitude North departed . ._ -. .. 2 Deg. 15 Min. 
Latitude'South arrived . . .*. . F 30 


Difference South. - . a i wn ew 45 


The- 
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NAVIGATION. 


The two Latitudes being added together, their ſum 7 Degrees 45 


Minutes is the difference in Latitude, which being. reduced. into Leagues, 


there comes 155 Leagues, which is the diſtance ſhe is to Run South, 
(ſince the Latitude cf her departure is North, and that-ſhe will go-to 
1s South.) 5 | | 

S. What muſt I-do to find the difference in Latitude, if one Place was 
under the EquinoCtial, and the other diſtant from it, but both in the 


- ſame Longitude ? 


T. In that-caſe, the Latitude of the place which is out of the EquinoGtial 
will be the difference ip Latitude, which being reduced into Leagues, 


will ſhew the diſtance ſhe is to Run, either North or South; this is fo. 


plain that it needs no Example. 


S. What is there to be done if both places were under the EquinoCtiat, 


and ſhonld differ in Longitude ? 

F. You mult Subtract the two Longitudes one from-another; and the 
remainder will be their difference, which being reduced into Leagues, wil 
ſhew the diſtance between both places; but when both places are under. 
the ſame Parallel out of (or diſtant from)the Equinoctial, you muſt firſt find 


_ the difference in Longitude, or dqgarengy from the Meridian, then lay 
C, 


the Thread upon the: given Latitude, and count upon the Arches along 


the Thread*the departure from the” Meridian, and from that Point you . 


will find upon the Parallels the Leaguesof Longitude that anſwer to ir. 
| | Example. | 


eAdmit. a Ship jd from the Parallel of 48 Degrees go Minutes of Latitude: 
North, and 341 Degrees 50 Minutes of Longitude, and would ſail to a 
place whoſe Latitude 1 alſo 48 Degrees 5o Minutes North, and 336 De- 
grees 30 Minutes of Longitude : 1 demand what Cour ſe ſhe muſt Steer, and 
the diftanee ? - | 


Longitude -departed” -.. . .. .  . 341 Deg. 50 Min. 
Longitude arrived . , . . *'. . 336 30 


Difference Weſt . . .: , 5: ak 


The: two Longitudes being Subtrafted one from another, there TE» ; 
maineth ; Degrees 20 Minutes, which is the difference of Longitude - 
Weſtward, (ſince the Longitude ſhe is in, is leſſer then that from whence - 


ſhe departed ) this being known , lay the Thread upon 48 Degrees 50 


Minutes of the graduation, which begins at the fide of Eaſt and Weſt ; 


then count upon the Arches along the Fhread 1065 Leagues, which is the 


value of 5 Degreees 20 Minutes-turned into Leagues , and from that | 
Point you will find upon the Parallels, or fide of Eaſt and Weſt, 70 Leagues, , 
which js the:diſtance ſhe is-to Run Welt. | | 
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S. What muſt I do to find the diſtance and Courſe, when both Places 
- differ both in Latitude and Longitnde ? ; I 


T. In that caſe, find firſt the difference in Latitude and Longitude, -ag 
in the precedent Examples ; then reduce the difference of Latitude into 
Leagues: Do as much for the difference of Longitude, and then ſee by the 

| before-mentioned Table of reducing Leagues or Miles of Eaſting or Weſt. 
ing into Degrees of Longitude, how many Degrees and Minutes anſwers 

to the Leagues proceeding from the difference of Longitude, and redyce 

. . as before thoſe Degrees into Leagues ;z then count them upon the fide of 

Eaſt and Weſt, and the Leagues proceeding from the difference of Lon- 

gitude upon' the ſide of North and South , -obſerving where theſe' two 

Lines interſect one another, for the Thread being laid on the Point of 

their interſection will ſhew the Courſe, then count upon the Arches along 


ment to the ſaid Point , and it will be the diſtance required. 


Example. 


Minutes of Latitnde* North, and 8 Degrees 45 Minutes of Longitude: 
1 demand the Courſe and Diſtance ? © | $7 


Latitude North arrived © .' . 45 Deg. 30 Min. 


Latitude North departed . _. 43 30, >s 
| Difference North . -. -. . 2 OD ww os > 
Multiptyed by 20 Leag.that a Deg. con. 20 7-2] 
| There comes 40 Leagues of Latitude... - * 
Longitude departed ' . 11 Deg. 16-Min. 
Longitude arrived . .,. - 8 45 


Difference Weſt SI 
Multiplyed by . . - 20 


40 ; er: 


Or 145 Miles, which is the departure from' the Meridian, and an- 
ſwers by the precedent Table to 3 Degrees'(near) a2 Minutes, which 
being reduced into Leagues (by allowing alfo 20-Leagyues to a Degree, 
and a League to 3 Minutes, ) there. comes 67 + Leagues of Longitude, 
which you muſt count upon the ſide of Eaſt and Weſt: Count alſo the 
Forty Leagues of Latitude upon the fide of North and South ; mY 


: There comes 
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The Sinical Quadrant, its Mſein —Boox IV, 
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the Thread how many Leagues there are from the Center of your Inftru- | 


eAdmit a Ship departs from the Latitude 43 Degrees 30 Minutes North, and 
11 Degrees 10 Minutes of Longitude, and will go into 45 Degrees 30 © 
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the Thread on the Point of interſection of thoſe two Lines, and it will 
thew you that the Courſe is NW bW. 3 Degrees: 10 Minutes Wefterly ; 
apd upon the Arches you will find 78 3 Leagues, which-is the diſtance _' 
required. | EE | | 


Example 2, 


' 4 Ship from the Latitude of 38 Degrees 40 Minutes North. ſail South Weſt- 
ward, tilt ſhe hath altered her Latitude 2, Degrees 30 Minutes, or 50 Leagues, 
and ts departed from the Meridian 36 Leagues: I demand the Conrſe and_ . 
Diſtance ? | | 


Firſt, ſee what Latitude ſhe. is in, by SubtraCting the 2.Degrees 30 
Minutes, (difference of Latitude) from 38' Degrees 4o Minntes, ( fince - 
ſhe did ſail Southerly ) and there will remain 36. Degrees 10 Minntes , 
which is the Latitude ſhe is: in. Then reduce the 36 Leagues (departure 
from the Meridian) into Miles, ( as. before )-and there will come 108 
Miles, which, by. the:precedent Table anſwers tg 2 Degrees. (almoſt) w7 
Minutes, which. Degrees.being reduced into:Leagues,. there comes 45 2 . 
Leagues.to.be wbes.., upon the: fide of, Faſt-and Weſt ; Count alſo uyon - 
the tide of North. and South, 50 Leagues, and obſerve where: theſe two - 
Lines interſect on: another ,, for the -Fhread being laid on it will ſhew- 
you that- the Courſe-hath been S W 2 Degrees. 40 Minntes.South-; then.. 
count upor the Arches along the Thread, how many Leagues there is 
tothat Point, and you wall find almoſt -68 Leagues which is the diſtance 
Run, as was required... 


a 
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PROP. VI 


The. Courſe; and Departure. from. the Meridian: given-; 
to find the-diftance and. difference in Latitude. 

—\H1S Propoſition being of no.uſe in the Prattice of Navigation ; 

ſince there is not (yet) found a way ( at Sea) to obſerve the - 


Longitude, I ſhall ſay but little concerning it, being ſufficient - 
to give you an | 


Example: 


Admit a Ship Sgil N'E b N (or third Rumb,) until ſpe be departed 32. Leagnes 
from the Meridian :. 1 demand the diſtance and difference in Latitude ? - 
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- The Sinical Quadrant, its Mſein — Boox 


Firſt, count upon the ſide of Eaſt and Welt 32 Leagues (departed from 
the Meridian) aud obſerve where that Line (of 32 Leagues) interſe@ the 
NEbN, then count upon the Arches along the given Rumb, how many 
Leagues there are from the Center of your Inſtrument to the ſaid Point 


' of Interſe&ion, and you will find 57 5 Leagues, which is the diſtance 


and upon the Meridians you will find 47.4 Leagues, which is the difference 
of Latitude required. | 


PROP. IX. 


' To know how many Leagues you muſt ſail upon any 
Point of the Compaſs, to riſe a Degree of Latitude. 


/ (thata Degree of the EquingEtial containeth) and obſerve the 

Point where it interſects the given Rumb , then count upon the 

Arches how many Leagues there is to that Point, and it ſhall be 

the Leagues you muſt ſail , to raiſe or depreſs the Pole of a Degree 
upon any Point of the Compaſs. Et 


Y U -muſt count upon'the ſide of North and South 20 Leagues, 


h . Example. 


eAdmit you would know how many Leagues you muſt ſail upon the N E bEwx 
: fifth Rumb, to raiſe a Degree of Longitude. 


* Firſt, count upon the ſide of North and South. 20 Leagues (which is2 | 
Degree of the Equinoftial Y and obſerve the Point where that Line ( of 


20 Leagues) interſect the -N Eb E, or fifth Rumbz then count upon the 
Arches from the Center of your Inſtrument to the ſaid Point ; and you 
will find 36 Leagues, which you muſt ſail on that Point to raiſe a Degree 
Latitude : and on the Parallels you will find 30 Leagues, which is the 
departure from the Meridian. - Sg 
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PROP. x. 


How to Corres your Dead Reckoning ” the 
194 of  Sinical Ouadrant. 


FS all Kind of Reckoning Correfted the ſame way by the Sinical 


Quadrant ? 
T. No, for-it differs according to what the Courſe hath been. 
S. How many ſorts of Correftions is there then ? 

T. There is of g ſorts, the firſt of 'which ſerveth only for the firſt 
and ſecond:Rumb,. (from the North or South) which Rumbs are never 
Cortetted , except there be Variation. 

The ſecond Correttion ſerveth.for the ſixth and ſeventh Rumb, (or 
thereabout) and then the 00 6h is not EE, | but the Courſe 


and Ne Ch Correion 


wy 
e firſt Correttion when a Ship hath ſailed upon 
: We count upon the-Arches along 
| by Dead Reckopios, and then we count 
| s, how pra) Leagues i it gives in Latitude 3 
allels ,. how many Leagues phe e: Next, 
between the Latitude depart -the Latitude 


and rod « = into we rs if the Leagues by 

int Legge, they we Latitude by Obſervation ; 

jt: if, Rog Dead Reckoning) is right, is good; but if they do 
hk rttcd Is. age errour in the Reckoning ; and therefore 


Sonating VRO6. NP of North and South, the 
Loney E pe Sprreges or a inLa <ding from the Obſervation; 
count & Iffo « upon: the Arches along the Rumb; how many Leagues there 
are from the Center of your Inſtrument to the ſaid Tr of Leagues , 
and it will be the Diſtance Correfted ; —_— the Parallels you will find 


th Leagves.of hich heing reduced into Degrees 
gene ry V4 _ ans of-. ___ 
od HIB LO 


Es , 4 xr , 
II a1 han EBLrivd N  Ekample... 


Admit your Ship ſail ( by Dead Re £48: ox Lonnnt; and. 
por har La ro have Jr "= a Daprs 54: Fant | 
1 demand the Di any rreltd, AO AINIDES 


:4T ; | Hh. Firſt, 
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Firſt, count upon the Arches, KEE She (or third Romb) Tk 
Leagues, and from that Point-you will had gPep Pep the Meridians 50 Leagues 
of. Latitude z and upon the Parallels ghes of Longitude ; but be- 

cauſe the Obſervation i is more TI r —_ than the Dead Reckoning , 
you muſt reduce the: ror-your Obſer- 
vation into Leagiits, and there x vill come Fs Leagues, which being 
counted npon the ſide of Ny + odſerve the Point where it 
interſeCts the given Rumb, and then count upon the Arches along the 
$hbE how-many I.cagues there i is, and.you will find gy 4-1 
is the Corrected Diſtance ; and upon the Parallels you - 

Leagues, ; which.ieche Degarroge (from the aecricun) Cornet 
2 D5TtQ) FO SITE WU: << 
9179) Exangle, 2 0! 2 to ef 932HT Þ 

21d Mit a Ship ſuit by Dead Rechyving NNN 16 plug y 

vation find to have altered in Latitittle ! Pigrees 36 
the Diftente CorrtHied, an the SO Corded | 


; by b A Thc 
than the Dent Recko ” T fed but 4 L CHO 
in Latitude, therefore ice the £4; Je 
Tratirnde by "Obſervatiotr in Leagues 
which 1 conkr pd the fideof North and 
wherethat Line (of 92 Leagnes) 


theh I cout; v) Re drrs pre Berl 7" W how Trany: 

is, from the Center of- <2 Tier Kept FOLDT , af 
Iaguts; which is the Di ante ' polr'th 

38 Leagues which is the De tort from'rhe'! n VYCILWArt 
rected. CETTIFNS} HHL-9 4 m_ al Mm un > "gi _ "I. 


Admit =. Ship Þ departs the Pl ara 
and wa: "gene og ahtof 29D Jail by: ie 
153 Leegues SbWW, TELS Ce Las | 
Io —_ North and. tht _— Correlted, and hy Longieude- : 
Correled ? 


Difference Squth . 
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That done; count upon SbW lr Rene I 
you will find Wy ne edpues c E: 
Parallels 31 Leagues Longirode o Dep: _ 
Lage of Latitade Laciade fato Degrees, © ; 2 We 
Minutes; ee rem ) he Div! 
which istl  differmcein | byL Dezd Reck 
Next, Subtract thetwoLatithdes oacf 2M anot 
will remain 6 Degrees 50 Minutes, :whictis t 
to the Southward 3 becauſe t | 
certain then the Latitude by Reckaping you m 
<—_ North and South 1136 + Leagues Cine the 6 


found by 
reſo ion with. Ne Rumb, »J 
which is the Diſtance Corr 


being reduced the ecedent le ro _ rees of Fongitude, there 


; erence in Lon- 
gitnde Weſtward; which muſt be Subtraſtes from: 19 Degree 50 Minutes 
of LE add Gu fail Weſtword)-and there will remain 8 De- 


grees 52 ME LANDIS ſhe is in. | 


Caray -*44' 4 IEP E 10 Deg, 50 Min, Me 
MM ENC: WER, Str, | YR bs 5$ 
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G—_ — a1 
| | | if 
Latitude North arrived- 5 j's 
Latitude-North departed” ../ -/ {. ©: | 30+: » 
Difference North . -- it pO TIO TT HOT, 


Having fourd the Northing, Eaſting and Welting of the ſtveral Conrles. 
and Diſtarice given, ſum up the ſeveral Columns and compare the Eaſt 
and Weſt Colymn together, there will come 1537 Leagues 'Northing,, 
and 20 4 Eafting; then count upon the fide of North and South 153+ 
Leagues z and upon the fide of Eaſt and Weſt 20; Leagnes, lay the: 
"Thread on the Point of interſeftion of theſe two Lines, and it will ſhew 
you the Courſe 'which' is' North: 7»Degrees 30 Minntes Eaſterly ; theo 
Subtra@ the two-Latitudes one from another , and there will-remain 6 
Degrees 18 Minutes, which -is the difference in Latitude Northward ,. 
to be reducedinto Leagues, and there will come 126 Leagues, 'which be- 
ing counted upon the fide of North-and South, -obſerye where the ſaid- 
Line of 126 Leagues interſet-the Courſe ,.(which the Thirxeadſheweth): 


and then count upon the Arches how many Log there is, from the. 


Center of your Inſtrument to the Point of interſection,” and you will find 
127 Leagues, which is the diſtance Gorexetedz anduponthe Parallels. 
you will find. 1 6 3 Leagues of Longitude or Departure Corretted, which 
being” turned 'iritp Miles, you wilt find: by the precedent” Table that it 
anſwers to 1 Degree altnoſt 4-Minates ,- which-is the difference:of. Lon- 
gitude Eaftward, to be added to the Longitude departed, viz. 345 De- 
grees 45 Minutes, (ſince: the did fail Eaſtward) and there will come 346-. 
Degrees.49 Minutes, which is the Longitude (Corretted) ſhe is in... 
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OS I Wy T0 "the cond Gurpion... : 


Having already told yau ;- thatitſerveth only for the 6 and 7 Rumb :- 
E have only toadd, > mpg when your Ship fail but Suk one Point'of the- 


Compaſs, yr 1theAtebesalovgtheRumb or:Court, 
the: Leagues [21] - by De Keg EE , ppt < a6 ak). How-many 
ay p as —s- 57 wh ney: Subtract 


Leagues, il beams nt 6 the Tacos Von Sib; .cobnt alſo. 

the Leagues or Dgpartare: : 
upon the {i Ry Weſt, and ob 
fe one — for 


But if your'S 
Table oe eral 2, Faſt: 
Table; $6 wit, | , South, Eaft 2 
the Leagues Northing nt; ww | $ before faugh 
directed) and the Yemmzit ir wie he deci 
ao the Leagoes of Fal jy on With nat prac pm go: ny re- 
mainder will bs the arfore fihn detidion;” or difference-in Log- 
zitude by Dead Reckoning ; that by count I ſide of North and. 
fouth,, the OS: of the difference of Latixu A Ng eding fram your - 
Obſervation -allo npon the fide of &'Welt, theLeagues of. 


Locgitude b Dead Reckoning , and lay the" Fhread onthe Point where-: 
they interſedt pne another , and it. will ſhew you-the Cqurſe Corrected ,.. 
and the DIRE GR 200g | 


+80 T4 | Dowph' +; ; : or 30, £599 | | 3 
thy Ii lp Bras Reckgning,) BSE eObeagers,: end] Obfer-- | 


zon-f be ou gals Lee ſamgees Tohowed:h "MY . 
| TFHoeE Correfted 1 


and from that. Pe 19. cat.La 

titude , and upon = you Eff d 46+ Leagues of ongitude, ' 

or departure from the RE hecauſe the Obſervation is more 17 

certain than the Dead Reckon uce the 39 Minutes Ines of : 
Latitnde-{ found by-Obſerva Ee there-willl comet 1g 

ich be. 4 2c rajon) mg on >. count alſo I 

ws of 'Lony $5} Ty got Reckoning arent > of I 

Eaſt a. w ,. lay. the Thread on the Point where they interſect one 

agther., and..it. ſtall ſhew you the. Courſe. Correfted, which is-E S E 


Firſt, count. 5ol  Leagms mp Spe Arches MELEE: *%A, or Rumb, : 7 


TW Sina Tae, in 
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: almoſt 7 Degrees Southerly and "ar, Arches You will find 48 
. which is the Diſtance Corrected." 2M\ 254 Leagues, 
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tude: a hy dar 7 Degrees 40. ut of 45:Do tude," And Es 
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This done, Subtrat the two Latitudes one om SE , rs they 
are both of the ſame ſide of the Equitiectial ) and oe will remain I 
Degree 2o Minutes nt fone: BE wean ced T4) 
palette eg, 1 bie> ve to bY, 
3-count the'gy + fu 
Reckoning) upon the fide of DE ; pantie 07 
Point of their interſeCtion, and it will ſhew you the. Courſe Corxefted, 
which is Wb S 4 eb en, 3 and upon the-/ 


. Degrees 49 
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Longitude e—_ Deg. 30 Min. 
4 Add . . . -.. 360 | 


Tod 3a bb | 363 30 
Difference Weſt Subtrated -. . 8 24 


Longitude arrived . . . . . 355 6 


Now to find the Courſe and Diſtance Corre&ted, add the two Latitads 
together , (ſince they are of different ſides) and there will come 3 De- 
grees 18 Minutes, which is the difference of: Latitude Southward, to be 
reduced into Leagues , and ſo there comes 66 Leagues,” which muſt be 
counted upon the ſide of North and South z count alſs upon the ſide of 
Eaſt and Weſt the 167 3,. or rather 163 Leagues Weſt, andthe Thread 


being laid on the Point of their interſeftion, will ſhew you the Correted 


Courſe, which is W SW 1 Degree Weſterly, and upon the Arches you 
will find 180 Leagues, which is the Diſtance Correfted. | 


es to the Third Correftion = 


. Serving for the Third, Fourth, and Fifth Rumb; if the Ship hath 
failed but npon one Point of the Compaſs, count only upon the Arches 
along the Rumb or Courſe, the Leagues ſailed by Dead Reckoning , 
then ſee or look upon the Parallels, how many pc it gives in Lon- 
zitude; "that done, count upon the fide of North and South the Leagues - 
proceeding from the difference between the Latitude departed, and the 
Latitude obſerved, and by its interſection with the Rumb, (by Dead 
Reckoning) you will find pon the Parallels, how many Leagues of Lon- 
gitude it giveth, which Leagues being added to the Leagues of Longitude 
or Departure by Dead Reckoning ,- take half of the ſum for the Leagues 
of Longitude Corrected; then count again upon the. fide of North and - 
South, the Leagues proceeding from the difference of Latitude; ( found 
by obſervation) count alſo upon the ſide of Eaſt and Weſt the Leagues of 
Longitude Corrected , and obſerve the Point where they interſect one 
another, for the Thread being laid on it , will ſhew you the Courſe 
Corrected .and the Diſtance CorreQted. 

But if ſhe had ſailed upon the ſeveral Points of the Compaſs, (before 
your Obſervation) reduce the ſeveral Courſes by the Traverſe Table, 
2s in the: precedent Examples; then count upon the ſide of. North and 
South the Gy of Latitude by Dead Reckoning ; count alſo upon 


the ſide of and Weſt, the Leagues of Longitude or. Departure , 


and obſerve the Point where they interſeft one another ;. for the Thread 
being laid on it, will hew you the Courſe and Diſtance, (by Dead Reckon- 
ing) that done, count upon the ſide of North and South , the TY 
proceeding from the-difference of Latitnde by Obſervation, and obſerve 


where it interſects the Courſe z then count upon the Parallels, how many 
Rs Er: Ii Leagues - 


C_—D x ——" FE ROE Bo 
\ © _____ Leagues of Longitude there is to- 1-ac thee: by 
of Longitude by Dead Reckoning , and the half-of the ſam: ſhall be.  qgor 
the Leagues of Longitude , or Departure..Corxected ofa FRERe again MW on 
upon the fide of North and South, the Leggpes of difterence of Latitude. M wir 
by Obſervationz..count_ alſo upon rhe ſide of Eaſt and Welt, the Leagues W yer 
of Longitude Gcrredtedz:and the Thread being laid on the Point of their. M ye « 
interſection, will fhew you the Courſe Corretted?/ andthe/Diſtance Cor. it i 
rected. "ie £:Þ244 5 bominnn abriognn 3 ; Enc 
| Example T.. the 
. LS at Y ren : Le: 
eAdnit A Ship ſail ( by Dead Rechonong SEb S. 56 Leagues, and-by reC 
Obſervation find tq-have.altered har. Latitude. 2, Deprees.x.sdunaes.;, 1 ſi 
demand the Cour ſe Corgefed , the Departure ar Longitude Corretted, andih: tud 
Diſtance Corretted ?_.__ . . i= Aint Yo of} Hole 2:54 harman Mt 
FF gator cs... | D gf wil 
Eirſt, count upon the Arches along the S E b'S,>or third Rumb, the $6. 
Eeagues failed by Dead Reckoning, .and.you willfind upon:the Meridian 
S 464. Leagues af Latitude Soughing ..and;upop the-Parallels, 3.;keagye. 


, Mynutes Eaſterly., and upon, the; Arches along the Thread, you. will find 


54.3, l-£agues,, which is the Diſtance, Corredted... © ., 


Example. 2., 
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{dit a Ship departs from 4.4 Degrees 30 Minntes of Latitude North,. and 
.., 9. Degrees 20 Minutes of Jongitude , and [ail ky: Dead Reckoning $.W; 56. 
| Leagues , and. then by” Obſervation find tobe. 4n Latitude. 44, Degrees 42 
HMinites North: 1 demand the Courſe Correfted,,, the Diftance Corretted, 
and the Departure or. Longitude Correfted'?... 1. oo 15, 


Firſt, count upon the Arches, along the ky W. : or fourth Rumb, the 96- 
"Eeagues ſailed by DeadReckoning, and. you will fin&upon. the Moridians 
65 Leagues of Latitude Sou; gg: > and upon the Parallels you will fod. 


alſo. 68 Leagyes of. Longitude Weſtward, ( by:Dead Reckoning ; Y this 
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done, Subtra@& Me two Laritrudes ue SO ITE RT Hey tre york 
on the ſame {ide of the -* rogue and there will remain! 2 Degrees 48 
Minutes ; -Which :is. the. difference of Latitude found by-Obſervation!, to 
be reduced into Leagues,--and there will come 56 Leagues, which muſt 
he counted upon the ſide-of North and South., and from the Point where 
it interſects the Courſe ; to wit, the $Jy,i(or fourth Rymb) youwill 


- 


find upon the Parallels -56 Leagues of Longitude,, which Hheing addet! to 
the 68 Leagues of Longitude by Dead Reckoning; there will come |1 24 - 


Leagues , Whoſe half 62 Leagues, /is:the Departure! or Longitude Cor- 
rected , which (being reduced into! Miles) by the precedent Table, an- 
ſwers to almoſt 4\Degrees 15 Minutes, which is the difference of Longi- 
tude Weſtward, | and, therefore muſt be Snhtrated {from! g Degrees 25 
Minutes of Eongitndedeparted;-(fince-fhedid fail Weftward)-and there 
will remain 5 Degrees 5 Minutes, which is the Longitude ſhe is in. 
"Longitude departed -.- 4 / '. . 4 'g Deg;'20 Min, ' 
ifference Welt Subtratted . . . 54 15 


Longitude arrived... *..(..:, 4 a 5 
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For to..find the. Courſe. Correfted,, and Diſtance Corretted,;., count 


upon. the fide of North and South ,. the $6.beagnes proceeding from: the - 


ror Latitude by Qbſervation.; count. alſo. upon. the fide of Eaſt 
and Weſt. the. 62.Leagues. of Longitude or. Departure Corrected, and 


obſerve the- Point where. they interſe& .(or:cuts ) one another ,: for the. 
Thread being laid.on. it; will ſhew. yau t Corretted Courſe z Which is 


SW, 3-Degrees Welterly, and upon the Arches you will find 835 Leagues 
which 3s the Diſtance Corre@ted,. - | 1, 


-- Example 3. 


«Admit g.Ship departs from 39 Degrees 50 Atinutes of Latitude North 5- and 


334: Degrees 30 Minutes of Longitude, and ſails by Dead Reckoning , 
"doth Boy etoonrn 3 ib itren 7 ee On v7 
North Eat. bo: Balt <tc 1 on doit 

.. North Eaſt by North . .'. . . . 50 

Ta NOrth Wa ELD: S oo Ee oe 
: North. by Eaſt 1: 4 . EIFS, ” * o . ..39; A » 
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and then ( by Ohſervatiqn ) find to be jn Latitude 4:6:Degrees 20:Minues 
North : I. demand the Courſe Correfted, the Departure or Longitude Cor- 
relted;, and the Diſtance Corretted ? 
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Ii 2 | _ Courſe. 
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The-Sinical Quadrant, its Wſe-im  - 'B | By 
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Having reduced the ſeveral Courſes, as you were taught, there will” 
come 133 + Leagues Northing , which is the difference of Latitude by. 
Dead Reckoning; and 143 « Leagyves Eafting, which .is the. Departure 
or difference of Longitude; (alſo by Dead Reckoning Y' then count upon 
the ſide of North and South, the 1385 Leagues Northing, and upon 
the ſide of Eaſt and Welt, the 143 s Leagues Eaſting, and lay the Thread 
on-the Point- of their. interſeCtion', and it will ſhew you the Courſe by. 
Dead Reckoning, which is- N ZE, 1 Degree Eafterly; that done,” Sub-. 
rra&t the-2 Lartitudes one from another, (ſince they are of the ſame fide)-- 
and-there will remain 6 Degrees 3o Minutes, which is the true difference 
of Latitude Northward , to- be reduced into Leagues, and there, wilt .. 
come-130 Leagues, which: being connted upon the ſide of North arid | 
South ,. obſerve the Point where it interſects the Courſe ; (by Dead: 
Reckoning which the Thread maketh )_ to: wit; the North-Eaſt-r De- ' 
gree Eaſterly , and you will find upon the Parallels 135 Leagues of Lon- 
gitude , which-muſt be added to the 143 Leagues of Longitude by Dead: 
Reckoning, and there will come 278 Leagues, whoſe half 1 39 Leagues. 
is the Departure, - or Longitude Cortetted, which ( being: reduced into-- 
Mes). by the precedent Table, Anſwers-to 9 Degrees 32 Minutes, which * 
is the difference of. Longitude Eaſtward, and therefore muſt be added. 
to 334 Degrees 30 Minutes of Longitude Departed, (fince ſhe'did fail: 
Eaſtward.) and there will come 344 Degrees 2 Minutes , which is the: 
Longitude ſhe is-in.. : 
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count upon ' | 
the difterence of Latitude by Obſervation, and 


they interſect one another, and lay the Thread on that Point , and it will 
ſhew you the Courſe Corrected, which is N E 2 Degrees Eaſterly; and 


upon the:Arches you will find 190 Leagues, which is the Diſtance Cor-- 


refted. | 
_  Exainple 4. 


Admit a Ship departs from .2 Degrees to Minntes of Latitude South , and 


3. Degrees of Longitude, and by Dead Reckgning- ſail , 


North... . Or e 
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i a © 5-3 es Rn : 
OE Zo How $f pv; 94 Leagues.: 


aud they finds 20 be-in Latitude F Degrees 46 Adinmes. North : I demand 
the, Diſtance Corretted, rhe Courſe Correthec, and the Longitude Correfted 


pen North.. ..  » South... Eaſt. +, Welt... 
+ nÞs , 1070-16 ©, SpT007112 ig 
- os 36+ "hk . "7 
Latitude North arrived - +. $5 Deg. 46 Min: 
Latitude South departed . . . . 2 . 10 


Difference North .. - ... -.- 79: 56 @ 

Firſt; Subtract the Leagues Northing and:Southing one from :anather.; . 
the leſter from the greater, and there will remain 82 Leagues Northing, . 
which muft be counted mponthe-fide of 'North'and South ; 'Subtratt like- - 
wiſe the Leagues Eafting and Weſting one from another , and there will 


remain 67 Leagues Weſting ,. which muſt be counted. upon the ſide of -+ 


Eaft and Weſt, 'and then laying the Thread'on the Point of their._inter- - 


ſion, itwill ſhew you the Gourfe by Dead Reckoning, which is. MI - 


5 Degrees 45 Minutes agg; h that done, add* the two” Latitudes*. 
together , Cince they aze of different ſides) and the fith 7 Degrees 56: 
Minutes is the true difference of Latitude Northward, which being re- 

duced into Leagues , _ wil come-1583-Leagues, :and are to. be : 
counted upon the fide of North and South, then obſerving where the. 
Line of-15 8'*Leagnes- interſeCt the Courſe (by Dead Reckoning) which: 
thei Thread ſhewerh., you will find to that Point upon the Para 


; | Wa 9 
To find the Courſe Correted, and the Diſtance Correfted, you muſt . 
pon the fide of North and Soeth, the x30 Nees proeting from: 
the 139 Leagues of 
Longitude Corrected upon the ſide of Eaſt and Weſt, then obferve where 
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will remain 358 Degrees 4 z. Minutes, which 1s the Longitude ſhe is in, 
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Reckoning, and there will.come 197 Leagues, whoſe half 98+ Leaguesyi: 
is the Departure or, Longitude Correded, tobe reduced into Miles,” and { 


then by the precedent/ Table you will find that jt anſwers to 4 Degrees : 


55 2 Minutes, which is the difference.of Longitude Weſtward , - which . 
mult be Subtracted from .3 Degrees of Lopgitude Departed ,.(ince the. 
did fail Weſtward ) but becauſe it cannot be, add 360 Degrees to'the:: 
3 Degrees of Longitude, and from the ſum, viz. 363 Degrees, Sub. 
tract the 4 Degrees 55+ Minutes difference of Longitude, and there 


Longitude departed **  - ... 3 Deg, bo Min. 

; A. C6: ao D@+ 1-2, 
o; Q 2 GY TONS | | | 363 OO. F "$M 
Difference Welt Subtrafted . . *Z . 555 
Longitnde arrived -. . . . . 358 'S©q's 


Firſt,  to-find the! Diſtance; Corretted, and the Courſe Corretted 
count-upon the ſide of North and South the 'r g2 Leagues, proceeding 
from the difference of Latitude, found by Obſervation ;,,count alſo upon 
the fide of Eaſt -and Weſt, the 98 + Leagues of Longitdle Corretted , 
then lay the Thread on the Point of their interſeftion, and:it will ſhew 
you the Coprſe Corretted , which is NW b N, 1 Degree 45 Minutes 
Northerly, and uporrthe Arches you” will find T87 Leagues, which is 
the Diſtance Corretted. | 
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If the Variation. is Eaſterly, when your Ship, ſail -Kaſtwards; retire... 
from the North, and drayy., pearer gyhe: South uw; many-Degrecs: and>1.; 
Minutes as. there is Variation ; but if your Ship {ail Weſtward when 
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yariarionisEafterty; you mt draw fearer the North, and retire. © 


from the South ſo many Degrees and. Minutes as.there is. Variation. 
WE 4-9 1 nwo? t AmoH 4nn the) | 
' Example: 1. 
21,5 i | >arrqrs._t 
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eAdmit-a Ship ſail 2 N-8-57 Leagnes,-by-n Compafs that vary of 4 Point, 
i of 1194 Degrees 21 $995 1 aſterly : Y dehitnd tht difftrepes of Latimnde, 
| and Departure from theAderjdian ?. oe (upr FAVS 1 
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' Firſt, count upon the Arches along the. £ 6.7, or 5Rumb, the «7 
Leagues, ({ ſin&the Variation is Eaſterly, fd ſhe'hath Failed Eaftward , 
limuſt retire. fron the North!, and draw ner the: South of 1 r* Degrees 
iF-Minetes; which is-a Point bags ompaſs)-andyou will find upon the 
Meridians-1 t Eeagues:Nofthing , which..is the jdifference of Latitude, 
ad upon the Parallels you.wpll find 5 Leagues Eaſting, which 1s she 
hfference gf Eo ; pdezor- | parture romthe Meridian required.” 


Example 2. SS 
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Sond | Varies © De- 

"7 grees Eaſterly: -1 demand the difference of Larirnate<: PSs Diptrube from: 
7 the Adertatan ?. 76 T 7 «mort ey; | rt fivieſyys , 20] gt 33977 

Firſt, lay the Thread upon the SWb S 9 Degrees-Wefterly, (ince- 
the Variation is Eaſterly, and ſhe hath ſailed Weſtward, you mult 'draw 
near-the North, or retire from the South of 9-Degrecs, that the Compaſs - 
varies, Ynd connthpon the Arches along'the Thread 106:Leapyes, and - 
you will fink. upon the Meridians y8'Lieagges/Sorithing; which is the 
difference of Eatitude; and upon the Parallels you will find 927Leagues . 
Welting , which is the difference of Longitude, or Departure from the - 
Meridian Weſtward, ;. ..,  . Toons] 5:1; os Dutde 
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e Admit a Shis Years ffom "49 Dep ees 45 Minutes of. Latitude. North, and.1 
7 Degrees 36 Mites, of Lingitude, and fail, © 5 
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-39 Manutes Eaſterly, and you will find upoa the Arches 195 Leagues ,' 
which 1s the Diſtance. 54 'Ex- 


The Siniical Quadrant, itsUſe in 


Tiſtance.] North. South. | | 
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grees 43 Minutes, which is the difference of Latitude Southward ,. and 
muſt be Subtrafted from 49 Degrees 45 Minutes of Latitude departed, 
and there will remain -41 Degrees 2 Minutes, which is the Latitude 


Latitude North departed. 23215 5 49 Deg. 45 Mih. - +. 
Difference South, ;Subtradted- | .+ . 8 43 
Latitude North arrived -. . . . '.. 4t O2 


\ 'SubtraCt alſo the Leagues Eaſting and Weſting one from another, 
and there will remain 86 Leagyes Eaſting, which by the precedent 
Table (being reduced into Mites) anſwers to 6 Degrees 8 Minutes, which 
is the difference of Longitude Eaſtward., and therefore muſt be added to - 
the 7 Degrees*30 Minntes of Longitude departed, and there will come 


- 


13 Degrees 38 Minutes, which is the Longitude ſhe is in. 


/ Longitude departed Toon no 7 Deg. z30/Min. 
Difterence Eaftward: . ©. 0 i 65505 
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Longitude arrived . ..... .. 13 38 


For to find the Courſe and direCt Diſtance, count upon the ſide of 
North and South 1745 Leagues Southing, and upon the ſide of Eaſt 


. and Weſt the 85 Leagues Eaſting , lay the Thread on the Point of their 


interſetion, and it will ſhew you the Courſe, which is SS E-3 Degrees 


: © MS: Ye , ; ey hat ee nes ee ah Lan Be en it Ko» # oO INTENT, FT 1, 6 ls + © lt 3 CE ny 
F - x : Y EW $ 9 ARS L Es | | 
——_— — ' . 
ND ET E— 
B | aAiAÞldt ably PhD. 145 
| Sp———_—s — onde 


Example (hav 350 i220) 
@Adnir «Ship rs frm 37 De s 40 Minutes IE and 
351 TOS. fp arora —_ 


Weſt by South .. at © *cq 
North Weſt by Welt nd : att 
Welt NorthWeſt .'- ; , . 154 Leagues. ;, 


ompaſs that. varies $ Degrees 30 gg erl * 
rin ogg ad Crd Jeu ie 5 fr WP non the 


, 


, WTI 


=00 > 


U12: 


After having he woes the 8. Degrees 30 diggs 
propoſed, there-wi OmMe:130 41 
5} + Leagues Eaſting , 321; Leagues. 


reſting 3 
* Leagues Southing , from the i304 Leagnes Northia 
haſt em 129 Lingus ir Metes 


theSum vi. i144] 


ro oe ba &9o brit 7 157 fox (2origy 5 rTme3 o7f979 
055135 HHd 2; Ai 


>». ws > ow» 
® 


_ every Courſe 
Ae! 


7 


AF _ 


ay k 
= 


. ; F [+ 4 E - 
W.- " mO- \ 7p 5 — .c 4 44 
© * L - . 
LY 6 8.4 . 4 q Py Z as ot 7% ce _ cc. WH” » . 
Sf bo + 4 <4 S ry” [4 #21 # þ P 
by - - ” » axz*- ” > - 
- 


4=2oIT2 


"$07 A HEY RUE or. is» ol Rr 4 a 1 


«1, DEAN GATES DIE at oo or AE oO 
2 n 
& * & 


8 » * - A s . \ - >. 5 HELD - - rot. 4 
F - y ; , . Fe ; A 2:2 y ? 7 al OHA 09247 - £-# 
« p . wa Ps f, 7 3 LO ? 
s ; . . - ” we IEEE BOK. 
WW RISE: we 17; 8477 VO 
- 6d CR a 
——7_— cy RR eee. "_ £4 
CCC T 7 is >, PEE 4 $55 £ A 
: F DC, . » '” -_ 2 * J e SO py 
. T M Py P J + 
> 7 2 
» $27 
o 4 Yr bw bd 
. - * = 
0 —_ : 
: ew CA. > Ee amae.a. 


- — Y 
—————— 


Eatitude North I que: 1: $7 Degr. 40 Min... 
Difference North, add 3 A 


- ERA rt RenaR” > 077 3 RI 
Rog. 7Y 4 


kn %. my 


Subtratt alſo v5 Leagues Faſting = ad 0 from. another, the: 


leſſer our tfthe greater, andthere wilt remain "175 4.0! Welting, 
which (being redut®d into Mites) by. the pre *Me, 'WriAVers to 7 
Degrees 52 Minutbs, which is the Difference. of L s8Weſtward, 
to be. Subtradted. frdm [351 Degrees of Longitude &d | {Rnce ſhe. 
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- Compaſs varies) andcount upon S the Archesalong the Ibread: 32 Leagues, 
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After, having obſerved the "ORs 30 Minutes ues 92 Conte 

propoſed, there will come 13 Northing, 1306 

and 13 3 Leagues Welting; that, done, reduce the 132 Leek TUes  Norhen? 
into Debrees 'andthefe'will co comers Degree x6. Minotes: ; which Forks 

ONS of T-2rithde Northw aUdee t to rhe” 30-Degioty 30 
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(being reduced into Miles) by the precededr:Bohie dbGeitry to 7; Degrees 
37 Minutes, which is the difference of Longitude Eaſtward, to be added 
wo the 335 Degrees 2o Minutes of kongirude, ({ince ſhe did Gail Eaſtward) 
3nd. there will come 343 Oo $6 me, which | is the  Longue 
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ye to find the Courſe and Diſtance, count jipon 
and South the 132 Leagues Northing | 
Welſt the Tx7 Leagues Eaſting, lay the on The Point of their 
interſe&ion., nnd it will few you the & 2 ohich is NE.z Degrees 
30 Minutes North, and you will find ppon.che Arches. 176. Leogars, 
which is the Diſtance, 
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. After, having obſerved the 13 Degrees 45 Minutes-upon every Courſe 
propoſed, ' there will come g Leagues Northing, 129 + Leagues Southing, | 
25 Leagues Eaſting, and'133 F Leagues Weſting; that done, 'Subtract - 4 
the! g Leagues PN From the 1295 Leagues Southing ; (fince it is- S7 
the leaſt ) and there will remain 1203 Leagues South; whick being re- | 
dueed-into: Degrees, there will come 6 Degrees 1 + Minutes, which is 

the difference of Eatitude Southward, to be SubtraCted from-46- Degrees 

45 Minutes-of- Latitude os and-there will remain 40 Degrees 34 


- 


Minutes, which is-the Latitude ſhe is in. '- - © 


Latitude North departed... . . . 46 Deg, 35 Min. 
Ty ; Difference South, Subtradt . . .. .. 6 Ol 


Latitude North Arrive i. i + 40 34 t 


5" po 


Subtract alſo the Leagues Eaſting and Weſting one from: another, 

4 and there wilt remain 10843 Leagues Welſting , which-by the precedent- 

| Table ( being rediiced into. Miles ) 2nſwers to 7 Degrees 30 Minutes ,, 

which is the: difference of Longitude Weſtward, and therefore muſt be-: 

| SubtraCted from 10 Degrees 3o-Minutes of Longitude departed, and there. 
will remain 3 Degrees, which is the Longitude ſhe is in. an 


Connnne Seared he Pere OL { Deg. 30 Min... 
Difference Weſtward , Subtratt . - 7 IA 
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North: and South the: - 120% Aboremy. | 

Eaſt and Weſt the 1108 + Leagues Weſting , ing ne T 
of their inter{eCtion, and i it. will ſhew you the Courſe, which is s 
grces 5, and you will find upon the Arches 162 Leagues, » 
Diſtance. 
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The Deſcription Mo Uſe of fuch "I RENIRY 4s are proper , 
for Navigation. 

S. EFORE you Foes me the Uſe of theſe Inſtranents, pray in. 

I form me upon what Principles Celeſtial Obſervations by Taftru- Wl * 

ments are found ? | 

T. Upon theſe two, 1. That when many Circles are dram 

from one and the ſame C Center, .bnt of different, Diameters, Lines,dram Wl | 
from their Center totheir ſeveral Circumferences,, dinide-gach rn 

the ſame manner and proportion, as the- Circles -ABCD, EF'GH, 

being deſcribed from the ſame ,Genter I, andthe Lines: LEA, RL 

drawn, the Arches E-K or KH ſhall have the fame proportion to-the 

K Circumference EF G H,. 2s the:Arches A.L-or, LB have to-the: Circum- 
ference ABLD, and contain the; ce amber of! Degrees , 1.15") 


2. That the Globairhgrega w we livei 1s 5of no falibl avontiny gompared 
3 | -with the _ Sphere of the Sun, and therefore any part of the Earth's 
9 Surface may be taken for the Center of the Sun or Heavens, and;by con- 


- fequence the Center of every Inſtrument may be accounted alſo the Center. 
of the Sun or Heavens. BY 
S, Fhis 
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be reckowed only asa" Point or. Center';. therefave: | aac urge ro'the 
OG Or 9hy; Inſttuments. |: {3 
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$, HAT do you ſay of the he eros, F-1 | 
VV 4 ir beſte y9u tivke'nf> 6fit, you onzHt th exarat) if. 
es 2 = Noſe gs "whijch k elſe mrghe. cavfe. the Joſs of: 


yours.” 
oe poodle $2 7152321104 5 4 
- b- marr it as in Timeof Obſervation, .let fall a Thread with . | 6 

ſome Lead at the end, fremthe Potht A, "(whichrepreſents the Zenith) 
and if the faid Thread paſs over. the Center of your::4frolabe-and Point 
B, or cover the Line AB it is a fign that IT. good 3 Fox it muſt. hang 
ſo when ever you obſerve the Suns, Ititude ; therefore At 1d- not be. 
amiſs to faſten 2/br _3;Pound weight Lead on the; tower part of it, 
at B, ; LA repreſents the. Nat kg that It maybe better. eP, its . 
_— riunyat Sea. E827. 


The next thing required for: -3 £960 Fade; is, that. the- Horizontal , 
un CDP be Parallel to Hori Horipon , re placing your. La- - 
| e1 orizontd dk through the. twa. Varies - 


(or en turning your I1--- 


ÞEye be.now f: wy 


om & the Label frop 
re thr the twoiſights, you ray conclude thag the Horizontal Line”: 


ou | 
of your- tt CD is Parallel ta the Horizo 
meceſlavy to a good Afrolabe,y/thatjwithout it Y 
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The Uſe of = Toſtruments 45 are proper. 


los ior 


Ye Job this Conſequence, that the Lines drawn from-than Cater 
of the Aftrolabe divide the Circumference of the Heavens ,. in the ſame” 
manner as it-divides the Circumference of 'the Aftrolabe;, for all Cireles 
that have the ſame Center, are divided in the-ſame manner, by the: Liges ' 
drawn from the Common Center. 


For CI 
If the Circle L MK of the Afrolabe, END the Spbre the Sun ini, 
and F T O the Firmament, have the ſame Center N ; if you draw the 


Lines NL CF and N MEG, the Arches FG; CE and LM, will be the 
{ame parts of each ge and will contain the ſame number of Degree: 


that the Afrolabe 'is the moſt Natural ; 
vided into as many equal parts 23S the Heavens; towit, 366 | * 
(however, a quarter of it. 1s ſufficient, as the OY Figure theweth 9 


This being the Foundation of Celeſtial uf Oeromins, 7 you may « condos | 
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AYE OR IF acl ad 7 = Ae i. © | ; * eaie 
_ 5. . Is the Uſe. of. the Aftrotabe very Hard? 1 27 donut 01g 9 1 
T. No, PE Re there being no mote ih it'than to holdito, 
(with your left Thumb thorow the-Ritis H ) that-it may have a free 
. Motion, to the end, that the Horizontal Line LK may be Parallel to 
the Horizon; then turn your right ſide, and: the graduated part of your 
Inſtrument ſo to the Sun, that the Sun ſhine neither on one fide, nor on 
the other ; then lift up the Label FitHyour Right-hand, 'till the Beams 
of the Sun entring through-the hale-bf the uppermoſt Vane or Sight, 
doth alſo paſs through the hotezirr the lowermoſt Vane, and the Label 
will fhew you the Altitude-or-heizht-of "*Fhe.Sun above the Horizon, 
(if you count from the Horizontat Line: to. the:-Label , from-the- Zenith 
tothe Label, it will be the Diſtance of *the Sun from the Zenith.) 


| F4 For Exapple. ot” V % 
Admit ( in thejprecedent Figure) that zhe-Sun is at the-Point E, the 
Horizon Line is CD, and the Zenith of the obſerver is V, if you hold your 
Aſtrolabe as before directed, and-raiſe the Label until the Sun's Beams 
paſs through:the holes on the Vanes-or-Sights, - the Degrees:contain'd by 
the Arch E M, to wit, 5o Degrees; will be the height of; the Sun (at F) 
above the Horizon, ſince the'Arthes LM, CE and F G arg alike, and 
contain the ſame number of Degrees. | // 
S. Doth not the" agitation or motion of the Sea, render the uſe of 
this Inſtrument difficult ? | : | 
T''' Yes, for when. it bloweth hard, and the Sea is any thing ruff or 
agitated, it is not.caſie_ to make the Sun's Beams paſs through the Sights 
or holes on both the'Vanes;-as before directed, becauſe of the ſmalineſs- 
thereof; and therefore TI ſhall fhew. you here, what may be added to the 
ſaid Aftrolabe to render it more eafte and ſerviceable at Sea : Make the 
Label fo long that it paſs the Limb of your 4ſtrolabe about Three Fin- 
zers breadth on both ſides, then place the Vanes (or Sights) on the 
ends of. it 5 but let the lowermoſt reach or.extend it {elf 2 or 3 Degrees 
on eath ſide the Hole, by defcribing the Arch of -a Circle AB, from the 
foreniolt Vahe or. Sight ' C', to the.lowermoſt D E, and having marked 
ſome Degrees draw ſecret Lines from C, and divide the Vaue E D'in 
Degrees, and becauſe they will be very great, you may "ſubdivide them 
by Tranſverſat (or Croſs) Lines, and then it is ready for ufe, and this 
is the way to obſerve with-it. Before you begin to obſerve, place the 
Label exa&ly upon the Degree, which near hand you judge) will be the 
height of the Sun, therrabſetve upoh what part of the lowermceſt Vane the 


_ 


Bear falls, for if it falls tower than the mark ©, yon may conclude that the 
Sun is bigher port you thought, therefore. you muſt add the Degrees 


and Minutes, which the Beam matks upon the Towermoſt Yane,, to the 
Degrees upon which the TAbel was placed, and the'fum will be the true 
height of the Sun 3 but if the Beam is higher than the mark'O, you muſt 


Subtratt what. is upon The lowermoſt Vane from the Degrees upon 
| | Ll which 
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S. How hall Ekhow:; If the Staff and Croſſes are teſt made? F- 

T, If your Staff and Croſles are exaCt , they-will have this-proportion, 
viz. 1. Half the Ter-Croſs being laid onthe Tens fide hall reachi from 10 
Degrees = 4 hex dg Minutes ,/2and: ghe whole) $a-Crofo from! 10 | 
=_ DE'Fs Minutes, > Half-che: Fltwey-Crofs meaſured 

Fines -ode 75þ frm go Depreerr 2p [Degrees 52 Minutes, 


ol the whole Thivey-Crofs fro 30 Degrees'to-19 Degrees 47 Minutes. 
3. Half the Sixty-Croſs meaſured 'on The Sixry-ſie , will reach from 60 
Deg-to 40 Deg. 13 RE mag and the whote Sixty-Croſs from 60/Degrees 
to 30 Degrees. And-4. Half the Niny-Croſs .meafured onthe Ninery- 


Rok vil re Hg Re veDes Degrees to 53/Degrees'7 Miruites, andthe whole 


- rees-t6-36 Degrees'.q2-Mmutes. -::Yow may 

. Rok yen; dy: cbftevicg theiLatitade onſhore 

four fronmical Ring , and (if theplace-permits )deeif-you can 
fndthe-ſame” with your: Croſs-taff, whoſe Crols-1 is to make rigs _ 

with it, © _: - | 

S. How thi? hotd: my-Staff 4 in ane of Obſeczation?.. gov; lint 21570 
T:'Fok $56] you muſtfind' the/Center'iof fxoar'£yo; 'thus: Pat 

f nd "Ninety" Groſſes'6h their-proper files, " and place chem I 

nh ig Deprees of tach-proper! etunticn 2 [then "Brin rhe E 

End: Bae to reſt wpon'the' out-cornier of your right Eye, and if 1 

yon-can rs End'6f the two Crofſes-in'a right Line one: with-another | 

is GE Ca hay Staff ſtands-parallel with the Center- of your 

fi 6 Hah iy erery time © 3you abſetre The _ or' Stars 


lv F bs 4 ; 
a. \ Iz O13 10 DC _z 
. Li -- * 
3 5.51 4514647 9014; 1 ty. 2a r5ft i hy ;21 p ; 
3D  "# _—_ , y it + [ ae {If x * » } Ll 
- | % - s _— —_— 
" -H p 


4, Ss IIB, 


IH -—& * 4 
; #4 4 
4 þ 
A F 
Fl 3 \Q ſ 
: = 
TIT Þ F21 
= WR. Ln « ja 6h . 
T 5 x | ' JE $4413 i £39 «f : 
F _ '# - FI : 
as £ 0 , x F 3. 
g MA 'W1 1716 L T6: 1 a ; 
KAY F155 7 J0) ; : 
1 GY - Wt Ve bo $1 
T ' 1h ?C1713 - at T J! i oF f 4 \4 
' "Lis IN3 9 73 £ ES 3LLOITTIE SA F] C4 
? 4 '" n > - FR4 3 : 
112 0} - 19990081, I aff 2 mo M 21 bbs browns tag 
C 13 . tD-(L310: >2\.9t 7 SEG: 1.49 ; IR .*3 = 
F: | 204 R941 :00V Tyr! Cod li 
*Þ 
A thews the roy pins between two Stars. 


S. Since 


LL'S 


6-4 3 IP! ry, . < 
"— —= Fact ns; >, x oh "4 . ” , "e 
: > Fob A 4 F YE OSS I. 2 $4 o 2 VP Ry 4 Y 
% UE IB VE ER NR LS 2, Atta on. us 
, 0? > ade OTITIS hs \ 
- S £5 Y * £ Tv gl 4 Mw 3. , { P 
' : k * os OFF I I 1). OST BU 24-9. "Dt Wb as 
” q . / $4 TS S6D 5 Be wie © 


». 
ore worn ng 


Leh” TE WEE ON wy War ou 
 P———RIEEISOre 


are to 


p [, 


: 
—————  — — 


S. Since the ſtaff has four Crofles;3-pray tell-me.,; whether they 


bur this laſt is not ſo exaCt as other Inſtruments. - 


aut by the inner Edge of the-Croſs, upon thefide'of the ſtaff PEcuta tq 

it is the-greateſt: Altitude you:deſireto! know, {you mult continue your 

Obſervation as long as you find the. Altitude, to-increaſe, ſtill drawing the 
hic 


©bþſervation, to find the Meridian Altitude ,--will be about half an hour | 
before, Noon. | | | 


you make uſe of a coloured, fixed 6n the top of t ; | 
f the *%. 7 | 
the Sun, anc 


obſerve either the upper-Limb © . ANC 
& Suns SemiqQui 


Minutes from the Altitude for. 
Minutes: to the: Zenith-diſtance 3. QDIET 
Eimb, and afterwards add 15; Minutes the 'Snnh {Semidiameter - to the. - 
Altitude, and ſubtrat it from the-Zenith-diſinee;; for by obſerving the - 
upper Limb , your Croſs will be nearer. your Eye By-t | 

of the Sun, and ſo make the Altitude appearimore than realy itis,andby . 
obſcyving the Dower Limb, your Grals will ay. much t0q tar from Jaur - 
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Bye. and ſo makethe Altitude appras les. thag it, 1s,, . 
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S. Do Aſtronomers agree, that the apparent Semidiameter of the Sun 
is 15 Minutes ? 


rx MF T. Yes, Whenhe is fartheſt from the Earth ; according to the Ob- \ 
| ſervations of Ticho-Brabe, but when he is neareſt, they reckon 16 Minutes, 

$ which is ſo inconſiderablea. Difference in Navigation, "that moſt Pilots 

N negleCt it, generally reckoning 15 Minntes for the Suns Semidiameter : 

7% all the Year. $a ' 7 - 

S. How muſt I obſerve the Diſtance between two Stars ? | 

- T. To obſerve the Diftance between two Stars, or the Diſtance of - 


the Moon from a Star, is much after the ſame manner as to find the . 
Suns Altitude, for having placed the Staff to you Eye as before directed, - 
look to both Ends of you Croſs, moving it farther or drawing it nearer, . 
'till you can ſee the twa Stars ( or Moon and Star) one at.one end, and . 
the other at the other End of the Croſs, and the Degrees and Minutes cut. 
by the Croſs (as aforeſaid) is the true Diſtance ſought. 

S. Is the backward Obſervation as ſure and eaſie as the forward ? 

T. Yes, and eaſier, and therefore I recommend it to you as better 
than the firſt; as ta the ordinary way to.make uſe of the Croſs-ſtaff 
for back Obſervations, 'place that Croſs which you. think beſt for your - 
uſe upon the Eye-end of your Staff, fo that the flat ſide of it be exactly I 
even with the End of the Staff, then flide on the Horizon Vane, .and : _ 
by: looking at the lower End of the Croſs, remove: the. Horizon Vane *till | b_— 
| you can ſee the Horizon, and is the ſame-time the ſhadow made by the 

vpper-End of your Croſs, exactly upon the Line drawn upon the Hori- - 

zon'Vane, and fo'continue obſerving 'till the Sun be. on your' Meridian, . 

2t which tinie-the Horizon Vane- wil-ſhew you (on that fide proper to 

the Creſs you uſe)" the Degrees :and: Minutes of the. Suns Altitude, and A 

its:-Complement:; but-this way of obſerving without-a Braſs ſhooe fitted ; 

on the-end of the Croſs you uſe, -is very defeftive-and-ſubjett toerrors , . 4 

as many have found it-by experience:- . There is-beſides fome defects in 

this pra&ice, becauſe of the-Pommbra,-(that is to ſay,” almoſt ſhadow ) b, 

and thereforetakenotice of ity if you willinot amit anerror of t 5-Minutes, -A 

bytaking the Altitude 6f the'Suns Limbinſtead of the Center thereof. : © © - 

S.. If this way of obſerving'is ſo defeCtive, pray tell me of a better. - 
- that may CorreR what is amiſs in this? _ Es 
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T. The beſt way for a back Obſervation with the Crofs-ſtaff,: wil 
be to have an Horizon Vane covered\with White paper, and {et on upon 
the Eye-end of your Staff, 'as [A B,,;-then to-fix:on theaupper-end: of the 
Croſs a little Plate of Braſs,i with'a- little: hole un 1t,as:CiD,and- a Vane 
at the.lower End of it, as F G ;,-the Groſs-being-thus fitted, ,pat it on; the 
Staff, and: turning: yaur back to 'the $un-, look throngh:the ſight: FG, 
(at the lower end,of the Croſs )-and.move-your Croſs 'till-the Beams of 
the Sun, which paſs.throngh;the Sanwhich: paſs,ghrough the hoke-at-GD, 
falls ſo upon the Line A, as-40 be equally-dividediby it, andyop perceive 
"the Horizon-exadctly: ab the;ſame. time, thenihave.you the, $ugs-preſitt 
Altitude, . and {p, you; myſt contiaue- to obſtrye-as oftgnas four: judg: 
ment-ſhall dire&.-you-z; untill yu; find -that-the: Sunris :exaftly; in/ your 
Meridian:;,, -;.. 1 1g ov balob ob Amuigtihic aa voy aids A 
IL. The Deſcription of the Quadrant ,” rommonly called Davis's 
Quadrant , but by the French, the Engliſh Quadrant , the 
Inventer being an Engliſh-man, >- Woke] | 


S. VVE AT are the chief parts of this Inſtrument ? | 
"152 T. The chief parts of it are two Arches,(zleſſer and a greater) 
and three Vanes. 

S. How do you call the leſſer Arch HL ? 

F. It is called the Szxty-Arch, becauſe it containeth 60 Degrees. 

S. Why is this Arch' made leſſer than #hat of N O, which contains 
but half ſo many Degrees ? | | 
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TT. Ki is tothe end.that the fhadow,of the Vane'R, which:is placed « on 
t, (or rather the Beams. of the Syn which paſs through the Hole and 
GR of the. ſaid Vane.at. S.) may youer the the Vetter, ypon the-Vane T. 
Ss. How'do ya call the greateſt | 
< T. It.is called-the Thirty-.Arch becauſe it nt 30 Degrees. 
«a _ S. Why is this Arch made upon alarge Radius than H L . 
i _ T. Its to. the end that it way be the better divided: into Degrees. and 
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Minntes ,. and ou thoſe Degrees being bigger, the we ran 008; bs. . > 4 1 
the more exact | , 4 
S: 5: How do you call he Var It. 
Horizon Vane , and that next toitat R is called: the Shadow 
Fi ; and the third Vane V,. is named the wa F axe, A _ to be. 
placed $0. your bay 4 ip-time of FOG. : | 
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| S, What is the uſe of this Onadrant ? 7 
r) T. To obſerve the Suns Meridian Altitude by his ſhadow. | 
S. How is it to be uſed? 
T. Firſt, put on the Horizon Vane onthe Center-or End of the Qua-- 
drant as T ; then conſider what will be. near hand the Complement of : 


1 the Suns Meridian Altitude that day , . and ſet the Vane R 10, 15 or:20-: 
Degrees > 
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Degrees leſs thar'the Complement of the Suns Altitude, making it Parallel 
to the Horizon'Vane; ( if you can) then turn your back to the Sun, and 
looking through the ſight at V,-bring' the upper 'Edgeof theſhade'Vane, 
to fall upon the upper Edge of theflit in the Horizon Vane, (bur if there 
is a little hole-with a Glſs in the middle of the ſhade Vane'of 'your Qua- 
drant, bring the Beams of the Sun which paſs through the ſaid hole,” to 
fall ſo upon the upper Edge of the flit inthe Horizen-Vane, 'as to be 
equally divided by it) azd at the faine-time Jook'through the faid'flit 
for the Horizon, and if you ſee only Sea, then ſlide your Eye-vane a little 
lower towards B, but if on the contrary you ſee all Sky , then remove 
your ſjght-vane a little higher towards C, then obſerve again as before, 
continting to move your ſtght-vane higher. or lower until you ſee the 
ſhadow upon the upper Edge of the lit , and at the fame time- the Ho- 
rizon, through the ſame {lit on the Horizon-yane, then have you the 
Suns preſent Altitude ; and when he is riſen a little higher, obſerve again, 
and ſo continue. to do from time to time, and very often when you per- 
ceive he is almoſt upon your Meridian; and when you find that the Sun 
is at his higheſt, do not alter your Vanes, but continue obſerving as they 
ſtand, until you perceive the Sun deſcends. ; 

S. How ſhall I know when the Sun is deſcending or leſſening his Alti- 

tude ? : 
T. As the Sun deſcends from the Meridian, you will loſe ſight of the 
Horizon , and when you ſee nothing but Sky, you have done obſerving 
for that day, for your Vanes muſt not be removed any more , until you 
have worked your Obſervation , Thus : 

Look how many Degrees and Minutes arecut by the inſide of the ſight- 
vane, and by the upper Edge of the ſhadow-vane, for-thoſe-two ſums 
being added together, will be the Suns Diftance: irom.your Zenith, to 
whick , add or ſubtract-the Suns Declination as you ſhall be directed in 
the following diſcourſe. et 


IV. Of the Graduated or Aſtronomical Ring. ” 


S.JS this Graduated Ring as proper and convenient for the Sea is the 
Aſtrolabe ? : E i. 
T., Yes, and more eaſie, and it muſt needs be-more exact, becauſe the 
Degrees are as big again as they are in an Aſtrolabe of the ſame Dia- 
meter. Es 
S. How is it to be made ? / 


; T. The 


3 ON 
«<< £0 "25 > BS: ENG [$709 & "*- Fs ITS: | 4 
Bs EN a 
£ % PE $f > OS 
a A _— - 
- ” L TEEN * 


26 1 : - CY Y 
pp VU *F = 6 * 
% , 34 


49h 3 


_ LL C__ aan ma a an © @ 


Fi ; 


. 


\d: 
"» 
LI 
* 
* 
d 
» 
d 
* 
H 
, 
- 
” 
- 
'® 
» 
= 
x 
C1) 
>; 
'Þ 
L] 


g 


- | 1127 224 Jil q E al Wo; 
7.Th Wa —_ sto TE LILLY 
equ Themantomakeijntognt all itsparts, andofafull Inch in Breadth 
and kneſs; draw throtgh the Center the Diameter- __ «ad ſet on 
the Point. exrecs tn each ſit of i, as inthe wart 


_ 


let it be' Fr and 
it cannot be Yone 
Circle A'CB'b 


Circle A D B, 2s much in wb as Is 5" IT InEN to ſet it on the Lame 
Equilibrium, | as it was. before you fad} the hole G CH. 

_ S. How ſhall I know if this Infetument. is. in its Equilibrium , or is 
- equally poiſed ? WI 
T. You may know it by faſtenid 


— JN. 


Ea (Chread (with a Lead at the End) 
$.;Zdd4-the {aid Thread (being Per. 
pendicular ) falls exa Z=4x arked ak AandB, or 
upon 22 Degrees : 
your Inſtrume 
4 add two Poung.wtights to the Point B. ot % 
1 S. How do, you uſe it? 08 
| T. Its 6ſe4s thus, firſt hold the [Ifftrument with your OOO T Thumb, 
ich $.t6-b&put onghe Ring, ſet 6n it for that purpoſe) 1o, vs to give 
vion, then tk the hole G to the Sun, and mind on hk De- 
ams fall, for what will :be the preſent Diſtance. o ho Sun 
iS Yenith:* That is ta.ſay, if you count from E, , but if 
it 18 the SUNS preſent Altitude. S 


cnt Equilibrium:, in which it 


* Tye Uſe of the Quadrant 7 obſerve the Stars Atink 
| \ = without Klortzon. | 
4, 


\ 
S \ to obſerve the Stars Atitude by. this Quadrant than with 
*F the Groſs-ſtaff? 
T. Yes, ſ@x:with the Croſs-ſtaff one muſt ſee theHorizen as well as 
the Star). \which xenders the work very uncertain, and.ſo mych the more 
2s vapours E Njght-time darkeh the Horizon ; and, 
commend ge this Quadrant , ſince with it: you. may 
without the meg 0, 0, is be made.asfolldweth: 
Eirſt, ſee that it well {caſoh'd Box Or Peartree\ and of 15 or 16 
| Inches Semidiameter ; itsLimb: 186 be divided inzo 20 Degrees, and. th 
each Degree into 12 equal paris of 4 Minutes. | 
S, How is a Degree to be divided into _ parts- of 5;Minutes- 
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TEN not. forget to wink with your left ; wits you are Jookill 
through the Sights for r the Stars. | 


How to know as legs en - whichaf the four Tables 
| "Dec W626 vhcke uſe of. 


INCE you give Pots the Suns wi is tha 
I wiſh yau would giye me alſo ſome 10ns concerying i £ 
yo miſfakewhen'l ſeal have accafion of them? © g 


ih MG 4. de te this A . __ ET TU, TE INN. 
; Pb 2 BY ” 7: SHO. *, 6 Ct II Oe Nor F 4.1% + Iv > LR s - 5 
% 3 - * , : - ha of 
” og ES UB $4, bid. RIOTS be £2 
4 & "I 
% * 63 © 
ns A "IF _ 
- IE nn deeg Py CET _ Tg mrs rr 9 _ 
. 
+ 
4 IL 4 F 
. k <>, 
= 


a. a WEIS” _ ww - O— 


; ination, ra ans wh jor fort pinoy 


1 FELT 5 3 
Examyle.,, beg gh, F , 
| e-fldimit you would know: what Tuhle-10 ES : jw.che FIG. 
Firſt, cut off from the propoſed year the Thou nd Hundreds, 
and there will;t$faln"35,, tromy 1; there will 
remain 5, oa which taking atfo the 4> the k will r . but 1, which 
ſtheweth,, thag//x685 is the. firft year after Lea p-year) on: whence it 
ſgioweth that\yeu are to. make uſe of the firſt "Fable after Leap-year; 
that is to ſay, n in the Table 


havd.you are to look for the Suns ; 
ie Koper which is written The firſt L 

\ WC 

\Q Ne norher Exam le. | 
IJ s | 


er Column, on 


i whi h of theſe four Tables you ar to make uſe 
fioke Year r6 | 
Cut off as before from the pro Yrai 0 VVOR Hundreds, 
and there will remain 88; from-which, take off the Scores and Fours, and 
there will remain. nothing : z by, which you kpow that 16838 is a Leap-year; 
andthatyon muſt makenſeofthat Table, 'or the Top'df which is written 


in! 


7 lon 


| Zeap-Yoar. | 
' _$. Wouldit not bebetterto gieet m6-4 Fablo/of ir, for fear thoul 
"miſtake o E ALL © 101413 


* DT, Kt isnot neceſſiry 46+ whit hath 966 Galt; a homonlr'd kk 
you, to prevent any'miſtake,” hall giveyou. wing Table, which 
Tie no other Directions for i its uſe , = what i is. oxprelt 0 on- the head 

Its. 


YN of the.Month,, 


t:yau ON 
| DES tnnn 


JD. Sf: } "56 

[Leap- = FT Third-l © 
| Tear, | Tear. | Tear, | Year. : 
* 1684 | 768g [388 1687 : 

| 168F. 168g 2690.1; 1693 Ys 

| 1692 q | \ 1695? (IU IFT) vs v 
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you do, when you- will know what Latitude your Ship is in;. take alfo 


—_ 


<0 011 DBe Pio NB -: 


Hew to proportion the Suns Declination to any otFer Meridians 
Diſtance from that, for which theſe Tables were Calculated:: 


$.Y S. this of any; uſe to Pilots, or any;that-Commands a Shiip?; 


that for which your Tables-were.Calculated (as for:Example : go, 
60, 90. Degrees or more} you. mult. Correct your Tables, (of the Suns 
Declination) and 'yau are to conſider if you are Eaſterly,:or: Weſterly 


from the Meridian, for which your Table is Calculated ; alſo. if the De-- 
clination of the Sun increaſes-or decreaſes, that \ amy" not miſtake.and- 


make an Adition for a Subtraction , or.a Su ionfor an Adition... 
S. When is it that. the Suns Declination increaſes ? _n 


T. . The Suns Declination increaſes whilſt the Stn is-a going from the. 
Equifioctial to-the Tropicks, (that is to ſay, from: the 1cth. of Xarch 


to the 11th. .of Fuze, and from the 12th. of September to the 11th. of 


December; ) -but fit decreafes whilſt the 'Suncis'a going back from the - 
0 


Tropicks to the-Equinoftial (that is, from-the-1 x December to 
oth; of arch, and from: the: 11th. of. Fane to the 22th. of September. 


This being-underſtood , it will be eafie to CorreCt your Tables after the - 


following Examples... 


| Example 1... 


eFfamit. you would know the Suns Declination on the 18th; of: March', 168. - 
Tour Ship "7, then in. 12, Degrees of Latitude North, aud. 309 Degrees : 


Firſt, you muſt conſider that your Ship is Weſterly fromthe Meridian : 
of whe Lizard , for which your. Tables. were Calculated , and therefore. 


>. 


\ 


is of conſequence, and you muſt be yery ſrc of what = 


- F. Yes, of. yery great uſe, chiefly when the Sun is near the Equis. 
noCtial,- and therefore if you be under a Meridian far diſtant from: 


£d-? 


Twp Tnfrunaner a 7m ng 


the Sun will come to'it later than to'the Meridian bf the izard:'fo | 
the Sun riſe Eaſterly , and contirtue'his orga Aprges 'Welſte 
*muſt needs come ſome hours ſooner £5 the Meri 


: ' Declindtion is 
increaſed Paths iliac it followeth, that you ni hoy ſome Minutes 
proportionably to the difference between 'the Declination for the 
of Obſervation, and that for the day following, (that is to ſay, between 
the Declination of the 18th. and Igth. of March,) which is eaſily d6iie 
with a Rule of Three. Thi 
But when the Suns Declination. is decreaſing, you muſt ſubtraCt pro- 
| portionably to the ſame difference : This being underſtood, we will now 
| : come to the Practice of what I have propoſed, Thus : 
- / Firſt, find the difference'of Longitude between the Meridian of the 
4 place, for which-your Tables were Cakculated,and that where Fyouſuppoſe 
| your Ship to be. 


: | þ cor 
Longitude of the Lizard” . . .._{ 12 Deg. b7Blin. | g 


| | | 360. : OO 

; hi LITE : So 
[ | Longitude my Ship is in, Subtra& .. +- Men ob 1 1O@ | 
| | - Difference j m Longitude - ODS 72 ro 37 : 


Find out alſo the difference between the Suns Declination on the I * 
and zgth. of March , 1685. 

Declination on the Sth. of March, "++ JOE 3x Min. - 

= and on the 19th. dere, $5 OAT; fag 

Difference in Declination: | 8 618 703; Agha © 


Ke 
Then fay, If 360 Degrees (that the Sur-runs through in a day ): gives 
23 Minutes (differ.). What will 73 Degrees (differ. in Long.) ge? 
if 360 Deg. give 23?  whin'o4? : 
3 CERES EY | 
w—_— 507 2679... 
oe. bh, AB 
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Boakbe: | Fear TG ATT T Wm. 2G: 
aronley sbirc/wiiltome hiinaſt+y-Minktes; which brigg addedito 
25:Mindied/the SinDethination, Contlie's Aarch. 168x:3/ 
Tn 6!Degrack:as Miatrrs fhrrehe;Decihation-ef the: Sun on. Ne, 


irs _ day by Reckoning 3. thar-s to ſay, in 300 Degrees 4 
S. Why do you add 360 Degrees to the Longitude: of the Lizard 2. 

T. It is, becauſe the Longitude that my Ship is in is greater than the. 
Longitude of the Lizard, fromewhieh.zficannot be ſubtrafted without. 
adding to it the _s Degrers of the ( ircumference of the World.. 


. 2 
' \ YE.) Kul {1 INE TH e 


| 3 5oandO Exanple Wl Sv; : 


o 


The 28 of pnguſt, I a ain wi the —_ of Florida, and finding by: 
d- 1:y RatkgningtoPt anrived in ces porAtiunety of Linginals (We eſt : ) 
W 1 deſire toknow rhe-Swns Declination at Noon ) inthe ſaid place ?- . 


'e Now that the ISifinition decreaſes, x remember ou moſt ſubtra&t: 

ſe from the Declinatiof of the day given, whar erence of "the two, 
Meridiansgive, for.vhe Suns Declination witlmow-be:tefs; when the Sus: 
comes to your ( preſent) Meridian, then your Table ſheweth you, 


Logirate a af the Lizavd, : 1v2Deg; | 25 Min. 
RS —_ - 00 
— 
372 37- 


 » Hongitudevimy Ship, Sabtr. 4/1... az 1:30) 
Difference in Longitude. + +; «+. O90. — 


Declination of the 28th. of uf, 1686. | 5 Deg. 56 Minx. 


Declinationofthe 29 of Augufe : £3 33: 
Difference in Declination BN, 23: 
SN oy: 1518 «2Diic0340 + 363!  Þ 71407 F131: * 
if 36a Degree chve- 25 inmes: What mil 99 Degrees (of die 
RnceQan, Longitude): give *: 37)1- 


If 360 give Mt: What. ge ?: 


EE TESTS En 


268 


Tee fob bfomonr a ore 


You ſee-that. go Degrees ( (difference in L give g 

Seconds , or almoſt 6 Minutes, which being Ebernebrd From Manes as 
56 Minutes e the Suns Declination decreaſes) remaineth A 
56 Montes for the Declination of the San at Noon, the 28th. of 994g 


1686, where I reckon my Ship to be; thats, in 282 Degrees 30 Minutes 
of Longitude (Welſt:) Me 


j! Example 3- 
The 30th. of Auguſt; 1685. Sailing in Latiends North, and 7 Oe 
fp) 


Reckoning to be arrived in 298 Degrees 20 Minutes of Lon 
1 deſire to kyow the Suns Declination-at Noon on the ſaid Place 7 ? 


. Longitude of the Lizard .- '  , \ 22 Deg, 87 Min. 
. 4 : ; 60 Rect . 


Longitude of my Ship, Subtraft .  ; 298 20 
. Difference of Longitude . .. . . . 074 wy. 
Declination of the 3oth. of. ects. . 5 Deg, o5 Min. 


'Declination of the 3 1th. of i 4 42 
. Difference 1 in Declination . . . . © 23 
If 360 Degrees give 23 Minutes: What will 74 _ re? 
Ke j6 ba 23 
360) 1702 @ OO : 
262 20 {LIAR ON 
1702 


And there will come almoſt 4 Minutes 45 Seconds, and ſo we may 
count or reckon 5 Minutes, - which being'ſubtratted from; 5 Degrees 5 
— , remaineth 5 Degrees for the Suns Declination at Noon, as was 
requir | 


E englt 4. 


The 18th. of September 1684. ny Ship bein then Seather m the 
Equinotthal , (or in South Latith, þ) end by - Y 
Minutes of Longirade _ I deſo - fo nic the Suns 
3n the ſaid place ?. | 


clination at No# 


Now that my Ship is Eaſter! y fron the Meridian of the Lizard, it 
wlll be ſooner Noohto me, than.to.thoſe that dwell under the Meri- 


yon y—2 Hy jy Jad  & ._ hed 6. 


by Rechowing par, *- 112 Degrees 40. 


Gian of the Lizard ; from whence it followeth, that the Sun is not de- 


tt 3 id De ns prank 
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Yy”". - FA I #944 FG gy _—_ Ty, 3 a. 4 was. x 
Pcs F Sex 
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WF; ol ; 25 ; Wy Pl 
BooZHVE! "fors No of. #: K(\dA IT 
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n - 000 et 11 OS a9 ho + Ai I W7 Ls Pe 


o 
RTE OO oY OR” oy PY 


»/ Hwa. ata 


O_—_— 


—_—_ 
Fa 
clined ſo much as my Table ſheweth (on the propoſed day) and therefore 
'd I look for the Declination of the 18th. ws! of Seabees” (in the 
es Leap-year) which I find to be 2 Degrees 24 Minutes, -and 2 Degrees : 
| Minute, which onjng ſubtree ane from, another , there remaineth 23 
__ Minutes, for, the difference in Declination, 'and ſince*my \differenee"in 
Lotigitade, istof: zp0iDegrees 37 Minutes3L ſay as before: | agen 


If 360 Degrees give.23 Minutes: What will 100 Degrees 'give? 

EET oe inns, RR.  __ 
f DIR, 2300 {| 1.140 gens 
309107 203 mort 16- pf raetro ow i 7 0M 
And-it. will give'6 Minutes, which being ſubtrafted from'2 Degrees 
24 Minutes, the Declination of the 18th. of ,Seprember , 1684. remaineth 
only 2' Degrees 18 Minutes for the Declinationwhich was.required,  . E 


42 F!0fe - Example " EA | 
The 22thiof Auguſt, 1687. my Ship being then in South Latiinde , and by 
Reckoning in:gb|Degrees 4.5; Minmes of Longitude. ( Eaft :) 1 deſire to know 
the Suns. Declitiapion:at Noon, «. the ſaid place? 
"Degas Ra FR a cn Des, ea” _ 
Longitude of the Lizard . . . . 12 37 = RO 
Difference in Longitude © ; ... . .* 86 o8 4 
© "Declitfation of the'22th; of agiſ"1687 .- '$ Deg,” 15 Min. * + 
- Doicidn'6f tho 2 niet Agport 7 on gee 
p : 17 2H, SU} Its; i ren rr ww .. 
" Difference in Declination . .. .. .. . ©... 21, 
If 360 Deg. gives 21 Minutes difference; What will 86 Deg-.give? 
& kf 5a wal] + © p £ '2T £ af y 


hea & - 


_ 


© 266) I806 (5 © 053 250 noann'ge ; 5" 
ANOHOD OR 1 aG GY” 


- - 172; | oat, 
1306 


__And it will give 5 Minutes, which I add to the 8 s Ig Minutes 
Declinatibn; the 23th. of Auguſt 1687: For s 1 ay Eatterly of the Me- 
ridian;” for which my Table was Calculated 5 and*the'Suns'Declination 
decreaſes, it is 5 Minutes more where my Ship's; 'than-my Table ſhew- 
eth, (becauſe the, Sun is not yet come. to that par Sraes ſo there 
will come's Degrees 20 Minutes for the Declination of that day, in the 
propoſed place. Pig 7 ag © Ss + SS *%-:, 07 A TOY! HORSE. 
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How to wth Jour 085erviarin fro rom the! EY | of __ > 
to the x 2th, by EOS "when. mah Latitude 1 
North. -- (TL 2230142 es gy YI Ki cadet : 


&.TF S there not certain Rules for to know when, 1 muſt add the Suns 
Decligation to my Obſervation ? 
' T.. Yes, and to know it, remember that from the roth. of Adarch, 
to the 12th. of Seprember, the Sm hat Novth Declipation; becauſe 
that all that time- hE'is on-the North fide,” er Northerly: af the: Equi- 
nottiat, and therefore if in thit time-you are fling i Latiryded North, 
you are to add the Suns Declination to the Complement of his Altitude; 
that. is to ſay, to the Degrees and Mirttes that you-find the Sun diſtant 
_tronr your Zenith, when he. is on your EquibA Southerly from. your 
"Zenith ; for if you h3d filed ſo nexr.the Equinedtial, thavtheSun ſhould 
be on the Northof your Zenith ,” (apl Fr thadow fhoaldfall Southerly ) 
then inſtead of adding the Suns DetHn#tien to your” ObſcpFation.,.. you 
muſt ſubtxaCt the Complement of the Suns Altitude from his Declination, 
and the remainder will be your Latitude, 5 or diffance gout $hi p from: 
ahe EquinoChial,, _ 
. "Example aj) neo.7 Cl . 


e{nit'my, Ship: at {Sta ts; Lgtitnde Nerth:, and. the. Fg Degrees 30: 
Adinutes, diſtant. from my Zenith, aſc Declinatien is at that time 11 
Deerces 30 Minutes North : I demand the Latitude C4 the Bae, 2. the Sun, 
being then South. from wy Zenith? - 


The Complement of the Suris A—— Altitnides 
or Zenith diſtance is . . a: 55 418% Des, 30 Min. 
The Suns Detlination North, add. .. TESITTS - Zo 


The Latitude. of. the place is... .. 5... 47 oo North:. 


a perro E: 
tion North, add. a 
'Ehe.Latitude-I amin 1 


7 7 4 
48 


: "V4.1 RSS 2% 9 I 
— EIS bd MEAT OPT RE > 257% hes 4 5 
L : "2. Ss + þ 
- >” 6-7 
. 
my 
Ha »% 
LU '* \ 
4 


4» TS worm ee oe 9s ee». + » Ati <4 6 


| clams? 's. 
The 1 $th. of P'S, 1685. my Ship being. in Latitude. North , and the Sun 
þ 44 Degrees 4.5 Minutes ſtant from my Zenith, the Latitide is required , 

| the Sun being then South from my £ R_ 5 


oor from my. Zenith . . FF T 44 Deg. 45 Min. | | 


dd 


s Declination North, add. '«!10FO (11/7 B41 2 110 
The Latte oy bp isin.; $5 19 North. 


+ a 44 8 ; 3 | Þ- 
y 4 a 4 [AN 


The a6th, © 1686. Fins Neth, ts 
6 26k nes 1,99 pig +2 my Zenith, t "Latitude, 2 the 


"RA i nts the Sun bejng then North Pow my Lacadld 


Adve tiſement. 


Emember here what was told you (page 270.) that when you'are in 
Latitude North, and the Sun is North-from your Zenith, you muſt 
ſubtract the diſtance of the Sun from gour Zenith (or the Complement 
of his Meridian Altitude may Yn his Declination , and wp! er will 


Declinzifon vio of the's Sn®  ,5CORgos 0 Dig] Al _Y 
Diſtance of the Sun from my Zenith, Subtract, 10-20 
| — 


—— » > af®- 
"The Latitadel gm ia.. levy SIS 21 North. 
LEAI C9} j -- &ointy 10 #13 7 þ er c 4 
93s £9) 3017 $613 AF us ; Semgle " Z 1113557 
114 ety? 513 RxvIeut c: 14-00% =p as A 
The 18th, of Jump 4684509; Shin bringth North, 
Sun 14 Degrees 30 Minutes Jax he Linn; wi 
ets 7 EY the Sun being then Net om my Lent 


| - 23 Deg. 19 Mit. 
Subtr,' 14: 00%. " Hh. 


. . #& _ _ A. . 
Fi « 8; Y F 2 WE _ Jo . A DEINYE.? . -_ >. vn + a & 3. i F 
+ > $I CENTS. fy COMPETE 5 fn : IIS Pex wa ECASIIEED SB EI SIS, EW 
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"The ae UE as aca Bo 
PIN TFo ns TnL ITE I RR, L.- 
\ Expugle 6. 
The 19th. 0 April, 1685. being in Latitude North, ang 1 hy Sur 
4 wy my.. Zenith, the atk 4 an Ny —__— PF Ab ou | 
Abverifenont. ; ep 
INC E the Sun is on my Zenith , this Declimtion: uf creds be my 
Latitude : Therefore, I look in my Table for the Suns Declination: 
( on the propoſed day) which 1 find to' be 14 Deg. 48 Min.. North, 
the Latitude my Ship is in, the Suns Dechnation is the requir'd Latitude 1 
ASS -43 Min. North. | fo 
n__ How fhall F know. the Sung diſtance from my" Zenith , by the Suns i 
Meridfan Attitude 7” © oY 
T. You ſhall know it by fibcrattion the Suns Meridian Altitude from. 8 
go Degrees, and the remainder wil be the Suns diſtance fromyour Ze- 
vith.  UINRALIECHN 
2s OR" ls OT » RK © "Pp. "xvt.- TIO AIDYI GS. 3 FE | 
any, y 
Hao to ez Jour » Obſervations m "North Lack lu . mn 
tfbe, I L2the . of SPE, to the 10th. of.) Mareh.., 
. > 3.40185 24 tie 0s" FE pa y0 
ST. FP Ms you = this? ” br ingot I- 370, oo 
T. This is the-Rule 3: you are to remember that from the = 
\ 1 2th. of Seprember to the 10th. of arch, the Suns Declina- tt 
nation 1s ny -and'thierefore if in that time you are fai- th 
ling in Latitude, North, yor _ to. pe the Suns Declination , from fe 
the Complement of the Sons Meridiardy Nene, © "whictyis the diffanceof il * 
the Sun'* OM Four Zee ."_þ4 WY brug WTR, "OF. FR U 
T Examgl 2 SY 
The \ FOR ober 1687 obs andthe 1 
'» Sur F2 20 21 1697-9 Shipdeing, Nerks, of the- 


Een, 
place is Yhyurred ;*the Jun being ther ry rd 
Diſtance from my Zenith: .. .. .. . .. 52 Deg, 20 Min. 

| Ro —_ South, Subtraſt . . . . ©7 - 54- 
WINS 0... TheLathull®”. | Þ 44 athietk 
| $1 Ee-- 
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5 Book IV. for *N AV 1 CJ TA1-0:N 


Example 2. 

ts The 1 2th..: of February, 1688. my Ship being in Latitude North, and the 

Sun 45 Degrees 20 Minutes diſtant from my Zenith, the Latitud: is required, : 
the Sun being then Southerly from my Zenith ? 


Diſtance of the Sun from my Zenith . . 45 Deg. 20 Min. 


" Declination South , Subtrat. . . . . , c6- 

a The LatitudeF am in . +. 35 14 North: 

p e | : 

6 Take notice here, that if the Sun haye no Declination, his diſtance 
from your Zenith is your Latitude, which is North , if the Sun is Sou- 

therly from your-Zenith, and South if the Sun. is Northerly, from. your; 
this is ſo plain that it needs no Example. _ YA 

: . | ZE 


 m—_— —__—_ 


PROP. XVIL - 
- How: to! work. your Obſervations in: Latitude South. 


F. 
/ _ FT. Yowaretoobſerve the ſame Rules-in Latitude South, 
 F + as you-have-done in Latitnde North ; that is to fay; that: if 

 -.., » your Ship is in Latitude South, and the Sun Northerly from. 
your Zenith, and his Declination be South, you are to add the Suns De-- 
cinatfom to the Complement of his- Altitude or diſtance fron your Ze-- 
nith 3 but"if the Suns Declination is North; and you be it Latitnde South, . 
then you are to ſubtract, from it the Suns Declination: Beſides, alſo if. 
the Sun is South fromyour Zenith, and his Declination be South, (whilſt: 

you are in Lativude South) you are toſubtraft the Complement of the- 
Suns Altitude from his Declination, and the remainder will be your. La-- 


titude 3, as.the following [Examples will make it plain to you... 


WW: A'T Rules muſt I obſerve; being in Latitude South ? 


Example 1. 


The 16th, of Febtuary,. 168 5: my Ship being in Latitude South, and ghz Sine: 
20 Degrees-+5 Minutes difant from my Zenith, the Latitude ts required ,, 
Sn 'berng then Northerly from my Zenoth ?- | 


Diſtance from my Zenit... .. .. 20 Deg; 15Min-- 
Declination South, add. . , , .. .. 08 20 


TheLatitudeIam in. . :. .. 28 35 South:- 


Fic 


of - J » POTS A ab, : AF. bla 1 & 0 
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The ſe of ſuch Taſtruments as are proper . | ] 


* Example 2. th 


The 4th. of November , 1684. my Ship being in Latitude South, and th i 5"* 
Sun 18 Degrees 10 Ainmes diſtent from my Zenith, the Latitude is re. 
quired, the Sun being then Northerly from my Zenith ?- SLING 


Diſtance from my Zenith . . . . 18Deg. 10 Min. NI 4 

Declination South, add . . . , . 1$ 3 "Rr 

* The required Las” 5-736 45 South. p 

| el 

Example 3. h an 77 

| | Ry h 

The 24d. sf December, 1686. my Ship ary in Latitude South, and the Sm via 

12 Degrees 4 Minutes diffant from enith , the Latitude 4 required, 

the Sun being then Southerly from my Zenith ? Sg | 

| 7 | Th 

Advertiſement. Y | 


Emember here that when you are in Latitude South, and the Stn 
R is Southerly from your Zenith ( or that you are between the Sun 
and the EquinoCtial) you muft ſubtract the Complement of the Suns Alt 
tude (that is'to ſay, his diſtance from your Zenith) from his Declinaj 
and the remainder ſhall be the Latitude of the place, as you {ge by thi 
Example. x cd my 


dif 


Declination South of the Sur 3-0 23 Deg. 12 Min, 
Diſtance from my Zenith , Subtraſt . 12 ©4- X 


'The Latitude .. .' . xz o8South 
* Example '4. 2.& 


The 15th. of November, ' 1684: my Ship being in Latitude South , avd the 
Sun8 Degrees diſtant from my Zenith Southerly:* The Latitude i required Wl Th 


Declination South  . . .. . . . 21 Deg. 03 Min. 
Diſtance from my Zenith; Subtraft / . o8 "oo 


The Latitude I'amin . . . -. I3 | 03 South. 
Example $. 
The 8th, of February, 1637. the Sun being on my Zenith « The Latitude 


FT am in ts required ? © 


(Remember 


” SRL Ir > SE DE Ret $ GG x 48 oth heddel S572 Gant. b = EI bat We TIN PWTS  Mdat& «> FN? | - 
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_ I 


(Remember here what was ſaid (or told yon) pag. 272. that when - 
the Sun is on your Zenith, his Declination js your Latitude.) : 

Anſwer. Since the Suns Declination is (on the propoſed day) 11 De- Y 
zrees 27 Minutes South : The Latitude 1 am in is South 11 Deg, 27 Mins. - ; 


Example 6. 


Admit the Sun i 18 Degrees 15 Minutes diſtant from my Z enith Northerly,, - 
. andthat be hath no Declination (that day: ) The Latitude is required ? 


Anſwer. Since the Son hath no Declination , his diſtance from my: 
Zenith is my-Latitude; and therefore I ſay, that the Latitude I am in is. 
18 Degrees 15 Minutes South, ſince 1 am to the Sonthermoſt of the Sun ,, _ 
who then is on the EquinoCtial.. * 


Example T 
The 24. of May, x6$5. being at Sea in Latitude South A:d the Sim 52 


Degrees 30 Minutes diſtant from my Zenith, the Latitude 55 required , the: 
San being then Northerly from my Zenith? © | | 


w OO Advertiſement. 


0, Emember now that the Declination-is North, and you are in Lati-- 

R tide South :{ Therefore ſabtraft the. Declination from the Suns. 
diſtance from your Zenith, and the remainder will be your diſtance from: 
the EquinoCtial,, whick.is your Laritnde.. | 


Diſtance from my Zenith . .. .. . $2 Deg. 30Min. 
Declination North, Subtract .. . . 18 fg 


Latitade South iwf >. 34 065 


: Example 8. + 
i' The 24th. of Auguſt, 1684. being at Sea in Latitude South, and the Sun 26: 
Degrees 20 Minutes diſtant Som my Zenith Northerly : The Latitude 1s: 
requarea f. | [3 


Beclination North,” Subtrat' .. .. . o7 14. 
WP. Latitude. South .- >, »- a C6- 


efAdver-- 
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276 The ſe f fuch Inſtruments\as 


Advertiſement. 


you are on the EquinocCtial. 


AKE notice, that if the Sun is on your Zenith and have no Declination, 7 
S.. How ſhall I know if the Sun is exaftly on my Zenith, or what ſide 


: Ic 
of it he is of, being near it ? Ts | b 
x ' + T. The beſt way to know it then, is with the Sea Compals and Thread 


faſtened.over the Glaſs, (already Treated of in the 6th. Propoſition of th 
the Third Book) . which for this, 1s to be uſed thus: When you perceive 
by your Obſervation that it is Noon, or the Sun is on your Meridian, 
diſpoſe your Compaſs ſo that the Thread be Eaſt and Welt, and if its 
ſhadow falls exactly upon the Point of the ſocket, and upon the Eaſt and F: 
Weſt Point of your Compaſs, you may conclude, that the Sun is on your af 
Zenith, but if it do not, faind on what ſide the ſhadow falls tn ref] L 
of the Eaſt and Weſt Point of your Compaſs; (that is to ſay, if it falls 
Northerly, qgyrn=y from it) for that will ſhew you if the Sun is fi 
South'or NortlTrom your Zenith, ſince the ſhadow falls always on the . 


contrary ſide the Sun is of. 
Advertiſement. = "RI © 


s 
Ip alſo notice, that if you be where the Sun doth not ſet (u - 
within the Artick or Antartick Circle) and there would 'obſery f 

the height of the Pole by the lowelt Altitude of the Sun ; (that.is to ſay, 

when the Sun is on your Meridian under the Pole) add the Complement 
of his Declination (or Pole diſtance ) to the Suns loweſt Altitude, and 
you ſhall have the height of the Pole , (which is always equal to your 
diſtance from the Equinoftial.) * TN | 


. Example. 


The 20th. of June, 1684. being at Sea where the Sun doth not ſet, I obſerve 
(at Midnight ) the Suns loweſt Meridian Altitude , and find it to be 8 De- 


grees 40 Minutes: The height of the Pole ts required ? 


a | The diſtance of the Pole from the EquinoCtial goDeg, 00 Min. 
| The Suns Declination, Subtraſt . . . . 23 I2 


The Compl. of the Suns Declina. (or Pole diſtance.) * ” edn 48 North. 
To whichadd the Suns Meridian Alt. under the Pole 08 4o / 


The height of the Pole Artick'is the Latitude Iam in. 75 28 


eAdver- 
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"—__ KE, ndtice, that when you obferve the Suns loweſt Altitude-Cunder 
the Pole) itimay be Midnight to thoſe who'dwells under the:Me- 
ridian, for which:your Table of Declination is Calculated; and therefore 
it is neceflary to Corre& the Declination ſet; down in'the {gid Table, be- 
cauſe of the 12 hours difference from Noon to Midnight, for it. is certain 
that the Declination of the Sun at Midnight cannot be the ſame, being it 
was Calculated but for Noog; ſince then, the Sun hath increaſed or de- 
creaſed his Declination half a day more than your Table ſhews, you muſt 
needs, Gorred@ it 5. but firſt, you are to: conſider how far you are to the 
Faſt or Weſt of the Meridian, for which your Table is Calculaced., and 
if the diſtance is conſiderable, (which you may know by the difference in 
Longitude) you ought to Corrett the Declination according to the di- 
reftions in page 26g. and that not only for the propoſed day, but alſo 
for the day next defies it. 

Then for the 12 hours (from- Noon to Midnight) take the difference 
between the Declination of the propoſed dey, aud that of the day before, 
(by ſubtrafting one from another) and if the Declination increaſes, add 


' halfof that difference to the Declination of" the day before the propoſed 


day; but if it decreaſes,. ſubtract it from the ſame from the Declination 
thereof; and the remainder will be Corrected Declination, as by the 
following Example, EO EE 
5. Ts thisalways to beobſeryed ? 
-T.>Yes, When you will know the height of the Pole or Latitude, by 
the loweſt Meridian Altitude of the Sun; except it be about a Fortnight 
after the Solſtice 'or 11th. of Fe, becauſe then the Sun moves ſo ſlowly 
in the Ecliptick, that his Declination changes but little in a day, and fo in 
12 hours.cannot caufe any errors worth taking notice of, no more than 


' when you are only 20 or 30 Degrees to the Eaſt-or Weſt,” from'the Me- 


ridian, for;:which the ſame Table was Calculated ; for ſo little difference 
requires nq Correction, chieflywhen the Sun. 1s near the So{ſtice, andthere- 
fore will take no notice of it in this Example, ſuppoſing we are but 25 
Degrees diſtant from the Meridian of the Lizard. _ 


| OT POER 306425 SS * 
— 


The 19th. of July , 1684. 7 obſerve the Suns loweſt Meridian Altitude, and 
find it to be 10 Degrees 15 AMimtes, the height of the Pole is required ? 


Since the Suns Declination is Calculated and ſet down in my Table but 
for Nopn; which in theſe Parts happen, but when the Sun is South from 
my Zenith, and that notwithſtanding for all that, he is North from it 
at the time of my lowelt Obſervation, wa is the true time of Midnight 

to 


od 


- , « at RS £ *..> 1,” £ ; 
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Tie ſec Ja famone —H x1) 


to thoſe who dwells in a Paralel Sphere, or where the Sun riſes and ſets, ; 


it followeth , that for to find. the:Suns. Declination at that time, which - 


is 12 hours before what is call'@ Noon, T muſt look for the Declination 
of the 18th. and 19th. of July which is 18 Degrees 51 nes, and 18 
Degrees 37 Minutes, that I fibrra@ one from another, andthem 

for- the difference 14 Mimntes, whoſe half (7. Minutee):Hfultzadt from 
Declination of the 1 8th.of 'Fuly, +8 re, pr" 51-Minutes, ((fieetthe Sun 
Declination-decreaſcs ) and the remainder 4 48 Degrees 4 Aliquves ,- RM 
Declination atthat:time. 7&1 


| Seo the Proflice. 
Declination-of the 18th. RY 2604. : » IV Deg; yr. Mib.” of 
Declination of the 19th. . . = SF - 2 figs 
x Difference an Declinatian. -. ,. . @ 14. 


Half of that Difference . . . ©@ 07 Min. 


Dedinationof the 18th. of July, 1684 / . - v8 Dy: 51 Min. 
Half of the difference, Sabtradt . -- , hol of 


Declinationof the 1 8h. of Fu, at Midnight. 18 | 44 North: << 


Now that I know the Suns Dedlination,, and.his lowelt_Altitu KG | 


eafie to know the height of the Pole, there being nomore. todo. 
the precedent Example; that-is, to fubtradt_this Dectination on From. 4 
Degrees, and toadd the remainder (which is the Complement qe, 
Declination) to the Suns loweſt Altitude, for theſe Torn add a. 
together , will ſhew you the height of t the Pole required. 


Diſtance of the Equinodtjal from FO:Bole oo Dez. oo Min; 
'- The Dectinntion. »,: Subtraft .,,...-<c 18 44 ? 


Complement of the Suns aectatioht- Woe © :T'6 
The Snns loweſt Meridian Attitode, pI TO! IF 


The height of the Pole: TEAR INS "82 nn © 


Or Latitude I am in, out of which you ruſt allow for the refrattion 
oh directed. 


ay ap = RN a ms EAmAMc.d4dA fans Gangs 19S +4 j, 1} 
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« How-te work: your Obſervation made: at any Stare - 

3 Coo 5,215 BA EO 

© | 

| g. | AT Rule do you give me-for the Stars ? 


>. .T. Thevery-ſame that I'gave you for the San, there be- 

.Y ing nodifference (but in the Declination) if the Star which 

-*_ you obſeryeat rifing : Thereforeobſerve this General Rule, 
The Declination. which, is. of contrary Denomination, as for, Example , 
which is South when you: are in. Latitude North, or, Notth when:you are 
in Latitude ;Somth . 33,49 be. ſubtrafted from the, Complement, of. the 
Meridian Altitade,, or diſtance of the.Star;from your Zenith; but if the 
Declination is North , when you. are 1n Latitude North , or South when 
you are in Latitude South, you are to add it to the Complement of the 
Star Altitude, except. you. be between the Equinoctial and the.Star,, - os 
the Stars Declination is greater then its diſtance from your Zenith, for 
then you mult ſubtraCt the £0 lement of. the. Stars Altitude, or Zenith 
diſtance from the Declinatt the fame'Star, and the remainder will 
be the diſtance of your Zenith from the Equinoctial , which is your Lae 


Being at Sea-in Latitude North, I obſerve the Great Dog Sirius on the Meri 


dian\, and find it 4.8 Degrees 230 Minutes diftant from my Zenith Sontherly , 
and his Declination is 16 Degrees 15 Minutes Southerly : The Latitude 
55 required ' 3 RI bo na 


Diſtance of the, Great Dog from-my. Zenith, 430g, 30 Mini, 
( gore A: 1 : . _ 2 Jo ©; 169 94 ; :15 


2) £1" Latitnde North. < <.,32 © . 15 


Example 2. 

I obſerve. at Scat es Heart or the Meridiqn, and find it 40 Degrees 
25 Mine : be from my Zenith Sankind. "and bis Deelination is 8 
Degrees 'x Manures Northerly: The Latiende is rejuired *., © | 

Diſtance of the Eagles Heare from my Zenith 40 Deg. 2y Man. 
Bectination North, add '. .''. . . . 08 .. og... 
e FI , . 44 3054 x . rr mmm S—_—— dns ian. 
-Fhe Latitude-I amin . . ,« 48. ,, 39 North. 


'Oo& | Ex- 
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Being. at. Sea in Latitude Nerth » T obſerve the Star Capella, -( onthe Ac... 
ridien.). and'find it 26 Degrees 20 Minutes diftant from” my Zenith Nov-. 


therly, and its Declination 14 45 Degrees 38 Minutes Nort erly : The La-. 
ztirude is required ? FYY 


| Declination North” . '. - «+. .. '.. | 45 Deg. ' 38 Mit wy > 
Diſtance fram my Zenith Northerly, Subtr. 26. 20, -\, © 


. Fhe Latitude -._ 19, 18 North. 


. The -ſfime-may be-mderſtood of the'Stars you'oBſerye at-in_Laritude- 
South, foras you ie it-isthe very.ſame asto the Sun, Except this; that bil; 
cannot obfervetheir Altitude by their, ſhadow-asto the Sun; bpt5ittallthe 
reſt it 8 tho ſame, titerefore-look over for further-inſtruttion what hath. 
Been ſaid of the. Sun, for E-know.no difference but. in the Name.. 
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"LORE. 
How to find the Beight of the. Pole by the bigheſt and lnweſt 
 Mſfridian: Altitude of: the Stars-, (that: doth-not ſet.) whoſe 


- 


'. Declination.or Polar diſtance is ſet downriu your. Tables... 


L #1 AT. muſt Ido for to-Know the height-of the Pole, by the: 
: higheſt Meridian Altitude gf a Star, (near it?) _ 

\/ y * - F. Ifyawobſervethe Meridian Altitude of aSter;_when: 

It is above the Poke, -whoſe height 'you would-know+ you: 

reſt only ſibtraCt the mr aj 1 of: that Stars,Declination from its. 

(higheſt )"Meridian Altitude, and the remainder is the. height of\ the: 


Bole; | Re! 
Example 1.. 
AZ LS | | 1 eh 44D Hl eaſce: SG 23 IN. 28 | 
eeLanit thatcyou, 09ſerve.the brightes-Star. of-the, Guaxds,, whoſe Declination ic 
75. Degrees 32 Minutes North (when3t is.0n PR. e's r-aboue the. Pole ) 
and find.its Altitude to be.62. Degrees 12 Minutes :. The Latutud®'is required ?: 


o 


The Diſtancefrom the Equinottial tothe Pole on = ny” Ms. 
PeclinatienNorth of the Star, Subtract * ws . 29108 oy 
Gomplement of the Declination, ordiftance of the 14, 28. 

- pr. fromthe Pole.. The: 


The Tikof ſeek Inſtruments us me proper, Boowie. 


ew 0 RX Qu9m9 5 he? 


OT TTLY 


| The Meridian \ Altitude of the Star aro + I2 Min. 
Fhe Cemplement of its Declinattton, SubtraCt ' - 28 


The height of the. Pole, or r Latitude Iamin.... - +4 44. North, 


| % F< p wad C RR. PTS $I wat as ' 
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Admit that Fg  7olfe the IA Foot ('in the Croſiers ) when it js 6n the It-- 
ridian 'ab69 Sdath Pole , and find its Altitude to be 59 Degrees 50 


Minutes ,_ "This Declination Feng, _ 61 Be. mats 17 Minn SORTD * The _ J 
Latitude $4 required 2 2 | 
O.;. er a: __ S113 19 2 jeep. ao Min. 

2 Pn ge 11m 1 butts no olo 3 130297 ANG17481 

1 Diſtance of the Star from the Pole . . . . 28 43 

; 1 $ fo 1. of - - wepfepromepmprpans 4 2 

4 The Meridian Aftinid& of "the Shiv, 59 > 4: —$O 

a Diſtance of the Star from.the Pole ,, Subttact * :* 2 Sn 


The height of-the-Pole or Latitude -.... .-. 34 - ... ox-Soutli.. 


You. are to take notice ,; hat th oe boo 4r pars; which do- nob.ſet,, _ comes:alſo> 
tothe Meridian under the Pole; , and then Cheir Altitude is the leaſt of all,, 
for to. know when a Star q ws near the Meridian under the Pole, take: 
a Re es «> hee and will obſeive that ivonty 

the No tarint " t Wi ins to. 
; draw near the” Threat; it JinoPbe the 5:27 yo will 3-obſerve- 
? then its Altitude ſeveral times until you: wo it Acend or —_ rthe lea 
of all will be the Stars Meridian Altitude, to which if you 244 * Coma 

plement of its Dechnation or Pole diſtance, you ſhall gh the. height. of: 


the Poles. 
of ;for Fximptes. | 
Ani on x ads bs upeof haweno foe foremoſt We; aobf the Shire i in oY 
Great Bear , when it is 09 \thb Aleriditungimder: the Pole, ated find its 41 . 
titnde:to be g. Degrees 10 Minutes, its Declination being then 63 Degrees: | " 
28 eines North: The Latitigde orheight of. the Pele is required 2: | 


Diffance'of the PquinoCtiatfrom = —_ » pop oo Mins. 


« 


 DeclinationdFtheStar, Subrradp” Tg, 631 #128 © 
+ | Diſtance of theStar from thoByla F. : 14-4027 30), OI, 
"The Aktitade of the Star ©, we TY 10:Min.. 
; Diſtance. from the Pole,..: I PEI EPOt 22 


"Rho beigh of the oy; or: LatiradeTamin 3 $ : Tarot. 
10% "= 7 da {9 5; realy PT as 200 yy TEE Promple 


The Cocks'Foot , whoſe "Delination is 61 Degrees 17 eAfinutes Sout hey 
being on the s Meridian under the Pole. ro Degrees 40 eAMinutes above t 
Horizon , the height of the Pole is required ? ES 111 


TINT io \ pultauntyy 
QL - MF... 


Diſtance of the Star from the Pole ; . 2®: 43- 
The-Altitude of the Star, add . . . 10 40 


Height of the'South Pole or Latitude Iamin 39 23 ? L G 
Suppoſing you have hollowed for the Refrattion, as you were directed 
page 87 of the Second Baok;: 


- . — Ld 
Ny * , . s _ » 2 *4 * £5 [4 I» a ? OTC: Ag. 4 Y IT 
——— - nd —_ wry? «tend WCET” . FrTY WATT "_ 
4 - OY OR 
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| '# - of = 1331314 P'R 9g P. XX: - {41 T3315 n OH15594 <33.03 
How toi know! toi find( the -beight-of the Pole by the- Stars 
' QC, STRAT LSY $60 bg 1 DN Cee {{. a3 NEL £3 ia. 3 
(thatdoth,0%: ſet); without, their: Decliuation; of , Polar 
Te A: S106 D000 1108 mos Lig 250i t hg ct bank :1; aw 
$.JF 5 there no way to find the height of the Pole by the Stars, with 
out their Declination-or:Pole diſtaycs ? | 
T. Yes, for if you obſerve the higheſt and loweſt Meridian 


- 1 -; ; Altitude of aStarithar doth gotiſRt,.and add. them together; the 
half of the Sum ylll-botheheightof-the Pale, + © 11/1 + 7 


i 


- \ , 9; 
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Example 5. - 


Admit that»by ſome. accident of aSea+fire, Rats... or any;others you 
have loft your Tables pf Decligations : apd yet would find now (by the 
Stars) the-height-of the Pole ; yau muft firſt obſerve the high I- 


dian Altitude of*a Star that doth not fet;, to which we'lF ſuppoſe thee = 


clear of the Guards, whoſe Meridian Altityde, above the Pole. I find to 
be 62 Degrees 12' Minutes,” then #22'honrs after 1 obſerve again when 
the ſame Star is on the 'Meridian- under the Pole, and” find-its- loweſt 


Altitude te be 33 Degrees.16: Minutes; which cing addeditocirs higheſt 


Altitude 62 Degrees 12 Minutes , comes 95 Degrees 28 Minutes, whoſe 
half. 47 Degrees 44 Minutes is the height of the North Pale, or Latitude 


my Ship is 1n. The 


9 - 


8, 


3 - 


= "3 KT YiiJoaG.W == 


| The ſame is to he underſtood of 7 other Star that doth not ry a by 
in-LatitndeSouth,*: CL ada ayer _ oidgt 
afdice, you not elter- 

y .forvif 1d fail by - 
DD = moan 
&ui a1  (frolt Pargla of 


your firſt t Obſervation) when you obſerve! the loweſt Altitude of the Star. 
Bl W#+ | 
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.PROP. XN. 


of ts Nath Le «Gol Star, with a Tublwaf ies Dif 
from the Pole” H140k for the four £bief. Ports 7 [th the 
paſs the Giards ae #upon.,” With the Way. to. know 

the Guat ds ure n'6uch Pome of the Compaſs, name Hanthe 
ſaid Tithle. 5 


4. FH Y do you call it Nerth (or "RAGE - A! 
W. T. Becauſe it.isthe neareſt Star to the North Pole.. 


Fj: Yo hee, oo oh re Boony - EY p=rfi $724; 

it - 2; oo. 
 hpweryer If; ND nearen 
VC UL UBET cate 
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by nee: is is bo by. its-own proper.metienſrorm.: 
ane Zolichmred her Cy df T-noe irony 


$.Hath th xrany motion from kako Welkas othertStats tant? - 
T. Yes, ;but nat oimilt: xoy paths Gonlethar. it deſcribes 4Bout:the - 
Pole 1s very. litcles, ie moves mors flowly.to K-m 24-hours, (-asall, 
ether Sr do he thei an rpenar OI follwerh howerer, FRAt Ht wil : 
time under-It:- 
$.. By what: os Pang DO (hes the. North: Stor: ivabbve- 
or 11 ren Frith 


TE. is eFale, or nown bo the. "Point. of FE ne Re Weep the - 
brighteſt of the Guards is upon (in reſpect of the North Star ); but 1. 
cannot recommend.it.to you, becauſe of the.Excentricite. of. the North; 


'Star,. which although Corredted, is.nat. without errors; ,and*therefore I: 


thall give you only a Table for the four chief Rumbs , not.only;becauſe.: 
flien you Gannot miſtake. in judging which of. them the Guards are. upon... 
but becauſe you may. truſt to it, being more jult or Exact than for. any; | 
ather Runib the Table could be Calculated for:. At 
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 Fabls Bevins the Dechinatiba or'd 
: 'or beneath the Pole, fon 'the foar thief of Cardinal)” MC 


4 the Compaſs the Guards are upon , being what 2nuft be ade 


ef tratted; Tom Its, Alritade fir to Pave the height af 1 hs Poles... 7 &/ = 


42 ns ; rol 15 re) « + 94132 17 ; 2+ £274. "1 4,*K 35; 119%JON- *1 00y | 
| [D. MF VP 
TT ]North Sibtradt | 2 4 | From the Pole Star Altitude. 


Eaſt add "7 p I d 5 To the Pole Star Altitude. - 
South gag)! 3 a [32© {þ fo fot Burjato 62 the [\ 
Witt Sableat | oþ I. : iy From Pe Bir Star aiente, 7 


Pa Y 


( 
| Pl *anMthe remainder 'will 


When _ —_ — 


Latitude you are Wn,” DP. 


"I > T OR. as I ls , 4 ; by 1. "tw 
a. + f / »% ,"% 4 # p $4 FR 1 Dc 4 1 , ne -—» 


V y Ly4 $: 
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F. How Hall I know what 0 of ths 5 Colnpait the ads are We 
. F;*Fot to know which'sf theſe four Points of the Compaſs the Guards 


are. upon-(from the North Star ) iimagin's Eine drawn fromy 0th 
zhrough: rd ery to the Horizb 5 d'that ſhall be » LON 
and South',” by whitti you-ſhall Kiiow Whenthe' Guards are North bt 


South; for when you ſhall perecive the brighteſt bf the Ghatth: ri 
on that Line utider the Pole Star; (rhat'is'to ſay, : perbepaariy po 

it ) you may conclude that the Go em areNor the brigh 
ofi'the Guards is- on theiſame Lite? DE Ne Dark the Poſe 

then are the Guards South ; d.. for. the, other two Points (ſt Gl 
the Table): -imagin Hkew a' Line 6f Paſt 2n& Weſt drawn Parallel 
toithe: Horiz6t throught [Pole Star {that:is,*Crofs or at. Right Angles 
uponthe Linebf North and South) and When you Tee the brighteſt of the 
Guards on that Line with the Pole-Star," and to the Right-hand', you 
may be ſure that the-Guards are-Eaſt or Elſe Welt; if-i 1f-it; be on the'other 
{ide of the: PoleiStar-to your Leſt-hand:; and' then is the belt time'to 
make your Obſervation at the thu wry That 1 is, Keno the"Guard-are 
ory Eaft 6 Welt5" EY Gl bn” II 
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PROP. XXILT. 


How to find the height of the Pole ( Artick ) by the 
- * » North Star, and the Guards. 


S. HAT muſt Ido to find the height of the Pole by the 
North Star ? 

T. You muſt ſtay 'cill the brighteſt of the Guards be 

exatly upon one of - the Points of- the Compaſs ſet down 

in your Table, (that is to ſay, either Eaſt, Weſt, North or South, from 

the Pole Star ) for that is the beft time to obſerye the Altitude of the 

North Star, to which if you add or ſubtract what your Table ſheweth, 

you ſhall have the height of the Pole, as you will better underſfand 
by the following Example. .. | | 


Example 1. 


Admit that I obſerve the Altitude of the North Star, and find A to be 42 
Degrees 20 e Minutes above the Horizon, the Guards being then Eaſt from 
it: The height of the Pole required? + os 


Firſt, I ſet down the obſerved Altitude of the North Star 42 Degrees : 
20 Minates, to which I add what my Table ſheweth, that vhe North 
tar is under the Pole 1 Degree 10 Minutes, and the ſum 43 Degrees 30 - 
Minutes, is the height of the Pole. 

Altitude of the North Star . . . . . 42 Deg. 20 Min. 
The brighteſt of the Guards is Eaſt, add' . 1 10 


Height of the-North Pole or Latitude Lam in 43 30 


Example 2. 


Admit that I obſerve the North Star , and find its Altitude to be 47 De- 
grees 14 Minutes, when the brighteſt of the Guards js North from it c 
The height of the Pole is required ? 


a4 : - 
286 


Aſtitnde of the North $tar <-, - - . 47 Deg. 14 Min. 
The brighteſt of the Guards is North, Subtr. O2 04. 


_ Height of the North Pe. +1 10 


i Ti $4 {1 1 wo 

Take aather.” That the Guards ar Eaſt « or Welt, when you find that 
the brighteſt of then 1s neither igher nor Tower than the North Star, 
which you may eaſily diſcover with your Croſs-ſtaff or Quadrant, 2 
foon as you have obſerved the Altitude of ; the North Stay + 


IE - 
; 
— 


"| Boox IV. for NAY 


1IG4 TFT 1'0:N: 


FOR": . 


4 Voyage nai} by Gods aff ſtance from the Lizard' in oh [ 
- Lititwde: 50 Deg. eo Min. North, and Longitude ( ( from 
the Pike of Teneriff) 12 Deg.z39 Min. to theIſland of Bar 
badoes, in the Lat. 13 Deg.11 2 Min. North, Longitude 3 19. 
Deg.40 2M Ne the difference of Longitude between the Lizard 
| and the Barbadoes' is 52 Deg. tn Min. | 


COS 


—_— 


AX Anno ones 
4: 456 46 logon vs 0774 0M j 

BPR ET TT: (ffi 7 I | 
ro] SWhs*” 5” EE | 
4 .5].110].-. Ir weather 
616]o|o = nd were in, Company of a. Darch | 
$| 6]:o | o. | Ship bound for Gengvk ,, -the 
101.6101, © I... Courſe .] make to be] SWbS, the] 
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| N this JOURNAL there are Eleven Columns, the firſt contains- 


the Month and of 18 3 the ſecond the Latitude by Obſervation. 
the third the Courſe Corretted by the allowance for Lee-way-, or for 
the Variation'of the Compaſs if there be any ; the fourth the diſtance: 
filed; the fifth, ſixth, ſeventh.and eighth, the Northing,. Southing ,. 
Eaſting and Weſting , being the difference of Latitude and departure of - 
the ſeveral Courſes and-Diftances ; the ninth the Latitude by Dead: | 
Reckoning the. tenth the Eaſt Longitude ; the eleventh the. Weſt Lon-- z 


Here Irecommend to all that will keepa good account of their Reckon-- 
ing , that they keep a particular account of that which they take off the: 
- Beard every.day atNoon, as inthe precedent Book, commonly call: 

a Log-Book,. Now. the manner-of; proceeding in. this. Fournal,. by: the. 

help of the Table. of Latirudeand Departure is-very facile,. as follows 5 

the 26th. of faxcb at Noon, . I find the Lizard: to bear Ab E,. and to- 

be diſtant about Sages Miles,. or: 15 Minutes z: thereforc:1 am £0 - 
the Southward of the Lizard 15 Minntes, which 1 4 Minutes :k:phce in- 

ahnngg Column ,, and that. makes. my. Latitude: 49: Degrees: 45; 


The 27th; Days-my-Courſe is SHFbS; and:thediſtance 1 42 Min.'tofiad+ 
the difference of Latitude and Departure by the Traverſe Table accor- 
ding. to Problem: 13. The difference. of .Latitude:is 118 - Minutes; .and - 
the. Departure. 79,. becauſe the Courſe: is. South. Weſterly I place the- 
difference of Latitude in the: South Column ,, and my -Departure-in-the - 
Weſt Column. 1 18 Minutes, . or. 1.Degree-58- Minutes:Subtrafted>from : 
4p Pegrees 45 Minutes, giveth the Latitude:47 Degrees 47 _— - 

| p ow. 
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How to find the difference of Longituae. 


FO find the difference of Longitude , in the two laſt Columns yoy 
| have both Latitudes 47 Degrees 47 Minutes, and 49 Degrees 45 
Minites, the preſent Latitude and the Latitude of the day before, and the. 


Courſe is SWb 5, by which you may find the difference of Longitude, 


ſaying : 


es Radius , 

to the Meridional difference of Latitude ; 
So is the Tangent of . the Courſe, 

to the difference of Longitude. 


This Queſtion being wrought by the Logarithms, you will find the 
difference of Longitude 119 Minutes, which place in the Weſt Column, 
becauſe your Courſe is Weſterly, 

- The 28th. day: is wrought after. the manner of the 27th. having 
the Courſe and: Diſtance given, to find the difference of Latitude, 
Departure, and difference of Longitude, as was, fhewed before; this 
queſtion may alſo be wrought with eaſe by the Sinical Quadrant , which 
may ſerye 1n this caſe. | | 


How to Corret? your Reckoning by Obſer wation of the, v 
Latitude. 


O*\ the 28th, of earch by good Obſervation, 1 find\"my'Latitude 
to be 46 Degrees , whereas. by my. Reckoning'T ſhould be-{y the 
Latitude 46 Degtees.10 Minutes ,"ſo that-the difference is 16” Minutes 
more Southerly :. Therefore to Correct my Latitude, T plate to 'Minutes 
in the South Column, :which: ſubtrafted from 46 Degrees ro Minutes, 
makes my 4atitnde by Reckoning to agree with the Obſervation. Ts 
Correct your Departure you muſt conſider , whether the fault may*be 
imputed to your Courſe , or to your Diſtance; if your Courſe 's'well 
Steered, and you find no Current, nor any Variation of the Compaſs, 
then your Diſtance is. faulty 5 .but"if * yon cannot truſt to' the Courſe 
Steered , then your beſt way is to Correct your Latitude only, not med: 
ling with your Departure ; if there be a Current, and you know wh 
way the Current ſets , and how faſt, then find the-Difference, Latitude, 
and-Departure of the Current , and add or ſubtraCt that Latitude-and 
Departure to or from the Ships Difference, Latitude, and Departure, 
according as the Current doth farther or hinder your Ship iv her _— 
ut 
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but if you-only by ſome propable reaſon conjecture there is 2 Current , 
then give what allowance you think meet in Difference, Latitude , and 
Departure, and ſee if that will reform yoor Reckoning -in your Lati- 
tude, if:ſo, you have.gueſled well; but if it will not, it's- to be ſuppoſed 
that you are miſtaken in your conjeure, or that there is ſome other 
cauſe of this Error in your Reckoning, 


If the Compaſs varies (as moſt commonly it doth) then finding what 
the Variation is, and which way it is, you muſt allow it in the Ships 
Courſe; but if you cannot. impute the error to any of theſe, then (as 
I ſaid before) the Diſtance is faulty, and this is that which uſually makes 
the Difference between the Latitude obſerved, and the Latitude by your 
Reckoning ;z and.this I take to be the Cauſe of the error this 383th. day of 

. March, and generally in this Reckoning, 


Now to CorreCt your Departure and Difference of Longitude, you 
muſt add up the North, South, Eaft and Weſt. Columns, from the day 
that you Correft, to the beginning of your Feurnal Tables ; if it be the firſt 
Correftion you have made, or from the day of Correction to the laſt 
CorreCtion , if it be the ſecond, third or fourth Correftion , &c. then 
ſabtraCt the ſams of the North and South Columns from each other, and 
likewiſe from: the Eaſt and Weſt, and ſay by the Rule of Pro- 
portign : _ | 


As the Difference. of the North and South Columns , 
to the Difference of the Eaft and Weſt Columns; 

So is the Diff. between the Latitades by Obſervation and Reckoning , 
zo the Difference in Departure ,and for the Diff. of Longitude. 


As the Diff. between the Latitud8& by Obſervation and Reckoning, 
-.- 0 the. Metidional Difference for thoſe $wo Latitudes;: -poBY 
So 15 the Difference in» the-Departure , * "Rs 

zo' the Difference in the Longitude. . - 


Example. | bets . 


The 23th: day you will find! the fum'of the North Column ©0, the 7 
ſum of the $oatly Columntleaving out ro-Minvutes the'error) 230 Min. ! 
and- therefofe their Nifference is-230 Minutes, the' ſim of the Eaſt -Y 

 Cotamn' js 06! Minytes ; of the Weſt Column 138 Minutes, and their I 
Difference-138 Minutes, then the Operation by the Logarithm will be, 
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: X | | ad &o. Ar. 
£3 the Diff. of the Northand South Columns 230 fin. Logar;5.63827 
+ *co the Diff. of the Eaſt and Welt Columns . 138 45m. Logar.213987 

So.is the Diff. between the two Latitudes 10 44n.. Logar.i.00006. 


to.the Diff. in the Departure . . . . . 6 ro.77814 
Place this 6. Minutes in:the Weſt- Column ,. becauſe the ſum. of the, w! 
Weſt Column exceedsthe ſum of the Eaſt Column. "10k Lo 
| $1 OL OB int 
The- Operation for- the Difference in_the Longitude... | thi 
| FR”; - 
Fhe twa Latitudes are 46 Degrees 10 Minutes, and 46 Degrets 001 De 
Minutes, by which in the Table of Meridional Parts, you will find-the- | and 
Mceridional Difference of Latitude 8 Minutes. __ | | 
Therefore, © 2 7a 
| | : _ 'Go. Ar, 
; £ the Diff. between the two Latitudes 10 Afiv. Lopar, 9.00000: 
N | to the Meridional Diff. of thoſe Lat. 14 47. | 1.14612 
| | &0.is the Diff. in the Departure . , . 6 Adin. 0.77815 


zo:the Diff. in the Longitude... 8 ——— 20.92427 


This-$ Minutes is placed-in the Weſt' Column, becauſe the Depar- * 
ture 15 Weſterly. | | 


.” 
* 


After the ſame manner arezhie Corre&ions made in this :Fournal; npon ; 
the. 4th. 14th. and 24th. of April, the error being ſuppoſed to be.in. 
the Conputation of the Diſtance. , $45) PF 


It your Ship fail ſeveral Courſes. in 24 hours, you muſt find: yourr 
Ditterence, Latitude, ard Departure, by working a-Traverſe according: 
to, Problem- inthe uſe of: the. Table of Latitude, and Departure; your "_4 
| Difference of Latitude, will give-you what Latitude the Ship is in, then.” 
have. you two Latitudes, viz, the Latitude the Ship was In the day be-- - 
fore,at Noon, and the Latitude the Ship is npw in , by which you, may 
fad the -Meridional-Difference of; Latitudey:by the Table of Mexidional: 
arts.. | | _=y ; ”" 


Then: 


Sn 


PELEEIT 


"NAYIGATION. 


Then fos your Difference of Longitude, ſay , 


As the Diff. of Latitude found by the Traverſe , 
ro the Diff. of Latitude in Meridional Parts ; 

So is the Departure ſound by the Traverſe, 
zo the Diff. of Longitude for that Traverſs: 


To find the whole Difference of Longitude of the two Parts betweerr: 
which you make your Voyage: Add up the Columns of Eaft and Weſt _ 
Longitude , and ſubxract the one from the other, the Remainder reduced 
into Degrees and Minutes , is- the Difference of Longitude ſought. In- 2 
this Journal the Difference of Eaſt and Weſt Columns of Longitude is- * 
3179 Minutes , which reduced into Degrees and Minutes, makes 52 
Degrees 59 Minutes, the Difference of Longitude between the Lizard: 
and Barbadoes. 


'Fhe End of the Fourth Book. 
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THE FIFTH BOOK. 


Tables Uſeful in Navigation. 


T. N the firſt place I ſhall inſert a Table readily fhewing the Do- - 
niivical or Sunday Letter for ever, which I have Tranſcribed 
out of that extraordinary uſeful Book entituled, Yade-Aecun, 
or the Neceſſary Companion, containing : 1. Sir Samuel Morland's 
Perpetual Almanack. (Of which this Table is part.) 2. A 

| Computation of Years. - 3. Directions for Gardening. 4. Re- 
duftion of Weights, Meaſures and Coings.- 5. Any Number of Farthings, 

Half-pence, Pence, and,Shillings, ready caſt up. 6: Intereſt and Rebate 

of Money, the forbearance, diſconnt and purchaſe of Annuities. With 

ſeveral other very uſeful things. | 

This Table will make the Ronin Tables of Months (fo far as they 
reſpe& the Day of/the Week or Month for 'any Year paſt, preſent, or to 
—_— perpetual.» Alſo by this Table you may know the Leap-years 
WE, = pe ts | 

S. How ſhall I know by this Table what the Simday Letter will be for 
the Year 1686? _. ES Ds | Fe Na 

T. That you may throughly underſtand how to find the Sunday Letter 
for that Yeareor any other , take notice, That if you would know the 

Dominical Letter , for any Year, whoſe Number is Hundreds, you muſt 

look for that Number in the Top = the” Table, and either over or 
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e7 TABLE ſhewing the Dominical Letter from the firſt Year of Our- ; 
Lord to the Year 3400 , and: may. be continued for ever. 
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1900 | 2000 |- 
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Matt. tt. th k 4 a A. dts 


. Book V. Br N AV 19 4 T: T 0 N. 


next under the-Hundreds. in-cach Column, you have.two Letters... for. 
the Dommecal Letters, thoſe Years bring all Leap-years, the firſt Letter 
ſerving only for Fanuary and February , but the latter, the reſt of the 
Year, as the Dominical Letters for 500, 1400, &c. are DC;' for 100, 
800, &c. ED. If you would know the Dominical Letter for any Year 
under 100,- then raped: ſeek the Number in the Columns on the left 
| handof the Table, ard inthe firſt Column of Dominical Letters, and right 
againſt the Number iſought, you; have the proper Dominical Letter, or 
Letters, as: for the Years a3, 56, 84, ( Leap-years) you have DC; 
for 1, 29-57 85, (firſt Year after Leap-years) B, &c. But if you 
would know the Dominica! Letter of a Years whoſe Number conſiſts of 
Hundreds and Parts, as your Queſtion for 1 686 does, then you muſt ſeek 
the Hundreds 1n-the Top and the Parts in the fide, and underneath the 
Hundreds and againſt the Parts is the Dominical Letter, as under 1600 
and-againſt $6, you have C, which is the Dominical Letter for 1686, and 
is the ſecond after Leap-year. Es ; 


The Moveable F caſts and Terms Calculated for Sixteen Years. 
-ax| Shrove | Eaſter | Aſcen. | Whit | AY 0 -þ Oy as 
Sunday Day; \ Day: | Sunday. Begins] Ends, [Begins | Ends, 
1685] arch 1| April 19] May 2.8 Fune 7|\May -i I{Fune Ig|Fuly & 


86[Febr. 14\ April 4| May 13 May 23|| Apr. 21] May 17 
85/Febr 7|4ay 5 May 151 Apr. 13]/Hay 9g 

SFebr May 24 Fine 3) May 2. May 28, 
8 Reby. 1 AT. * May. gi May 19 Apr..1' May 13 


29|Fune B8||May Func 2/Fune 20|Fuly & 

91]Feby, 23' April rg 21] ay 3 1|| Apr. 29] May 25\Fune 1 Fuly 1] 
| May 5| May I5 Apr. 1 3! May , g' Hay 27\Fune 11 
IFebr. 26' April 16| May 25\Fune 4\\May 3}May 29|Fune 16 Fuly 5 
\Febr. '18LApril $| May 17 May 27,| Apr. 25] May 21\Func- 7 
95|Febr. 3\ Mar. 2 May 2 May 12\| Apr. 1o{May 6'May 2 Fune 12] 
96|Febr. 2.3] April 12| May 2 1\ May 3 1\[ Apr. 29) 
97|Febr. 14] April 4a{/May 13 May 231| Apr. 21} May 17|Fune . 4\Fune 23 
o8| March 6 April . 2|fune 2|Fune 12/\May 11]Fune ' 6 Fune 24/Fuly 1 3 
o5|Febr. 19] April; [May 18' May 28 Apr. 26] May 22/Fune 
1700|Febr. 1 1]/Har. '3T|/May gf MHay 19/|Apr. 19) May 13 May 3 117une 19 


, Next: follows*Twelve Tables for the Twelve Months in the Year, 
ſhewing the Days in each Month ; the fixed Feaſts and remarkable Days. 
and Things , the Southing of the Stars at Midnight , the Suns true 
Place, in the pc » and his Declinatioa newly Calculated for the 
Years 1684, 1685 , 1686, 1687. 3 | 
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35 | 34-95] 01.71 | 34.83] 03-43 34.62] 05.13 
1 36 | 35.95] 01.75 35.83] 03.53 35-61 05.28 
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A 39 | 38.95] 01.91 -38.81]. 03.82 \ 38.58] 05.72 
40 | 39-95 01.96 39.81] 03.92 39.57] 05:87 
41- | 40.95] 02.01 40.80] 04.02 40.35] 06.02 
42 | 41.95] 02.06 41.80] 04.12 41.54] 06.16 
43 | 42-95] 02.11 42.79] 04-21 42.53] 06.31 
44 | 43-94] 02:15 43-79] 04-31 43-52] 96.45 
45 | 44-94] 02.20 44-78] 04-41} _ 44-51} 06.60 
46 |. 45-94] 02.25 45-79] 04-51 
47 49-94 02.30 46.77] 04.61 
48.1 47.94] 02.35 47-77] 04.79] 
49 | 48.94] 02.40 48.76] 04.80 
$O | 49-94] 02.45 49.76| 04-90 
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52 | 51.93] 02.55 51.75] 05.10 
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80 29-90 03.92 79.61]. 07.84 
90 | 89.89] 04.41 89.56] 08.82 
100 | 99.87] 04.90 | 99.51] 09.80 
- 200 |1 99.76; 29.80 1 99.02] 1 9.90 
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: | 00,97] 00.24] -00.96| wag - 00,94] 00.33] 00.9: 00.38] 1 | 
2 Gig 00.481 ' 01.91], 00.58] 01.88] 00.67] 01.85] 00,76] 2 
3 | 02.91{00,72F | 02:87] 00.87] | 02.82] 01.01 02.77 01.75] 3 | 
4 | 03.38; 00.97] 03.83] 01.16 03.77 wo 03.7<| 01.53] +4 k 
5 | 24-851 01.27 04.78] 01.45 '©4.71] 01.68 04.62] 01.91] - 5 
6 | 05.82] 01.45] | 95744 0174 05.65], 02.02 05.54} 02.39}, 6. | 
7 | 06.79 01,70 06,70] 02:03 06.591]/-02.35[: 06.47F 02.68} 7 
kt | 07.76) 01.94þ 07.66] 02.32 07.53]. 02.70 07.35} 03:16], 8 | 
9 | 0873! 02.18] | 08:61f 02.61] | 08.47] 03.03] 08.31] 03.444 9 | 
10 | 09.70 02.43] 09.57] 02:90 09.41] 03.37 09.24] 03.83] 10 |. 
II ' 10.67, 02.67 10.53] 03-19] | 10.36] 03.71 10.16| ©4.21] 11 
12 [11.64 02.91] I 1:48] 03.48 11.30] 04.04. 11,05} 04.59] 12 
13 | 12.61} 03.15} | 12.44f 03.77Þ | 12:24 ag 12.01] 04.97] 13 | 
14}; 13:58 03.40 ' 13:40 04.06 [13.18] 04.72] | 12.93] 05.36], 14 
'15-1-14-55;, 03-64} Þ 14-35] 24435} [14-72] 95-05] | 13.86 -95:74_15 | 
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118: 17.46 04-37], | 17-224 05.22 16.95} 06:06 16.63|.06.89Þ 18 |: 
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| 24 | 23.28] 05:83 22.97] 06.97 | 22:60] 08.08 22.17].09.18] 24 |: 
;25 Þ 24-25] 06:07] | 23.91] 07.26 23.54} 08:42 23.1c| 09.57F 25 |: 
! 26: | 25.22} ©6:31| 24.88] 07.35 24-48 ew tas 2.4.02 09.95] Z6 |: 
'27 | 26.19; 06.56 25.84] 07.84 25-42] 09.10 -24+94|.10.33j 27 |. 
28 | 27.16] 06.80 26.7 08.1 3| | 26.36]; 09.4.3 25.87]: 10.71] 28 | 
27.751 08.42 27.30] 09.77 26.75 11.105 29 |: 
; 28.751] 08.71 28.25] 10.11] 27.72| 11.48] 30 | 
£53] |. 296 © ©9:00 "29.19 10:44: 28.64| 11.86] 3x 
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33 | 32.01] 08.01 31.58] 09.58 31.07] 11.12] Þ| 30.49 I I 
34 | 32.98]-08.26 32.54] 09.87 -32.01] 11.45] | 31.44} 13:01] 34 
35 | 33-95] 08.50] | 33.45] 10. 66] } 32-95þ 11.79 32434] 13:3 
36 | 34-92] 08.74] | 34:45] 1045; | 33:89] 12.13] | 33.26] 13.78| 
37 | 35-80] 08.99 35-41 10:74 34-84] 12.47 34-10]. 
38 | 36.26] 09.23 36.36] 11.03 35-78] 12.80 35-1 
| 39 | 37.83] 09.47 37-32] 11.32 36:72] 13.1 36.03 
40 | 38.80] 09.71 38.28] 11.61 37-66] 13. 48] 36. 
| 41 | 39.77]. 09.96 39.23] 11.90 38.60] 13.81 37.88] | 
42 | 40.74] 10.20 40.19] 12.19 39.34] 14-15 38.8 
43 | 41-71] 10. 41.15] 12.48 40.49] 14-49 39.73 
44 | 42.68] 10.6 42:12] 12.77 4-143] 14-72 40.65 
45 | 43-65] 10.93 43-06] 13.06 42437] 15: 16 41+J7 
46 | 44.62] 11.17 44-62] 13-35 43-41]-15.50 | 42-59] 
47 | 45-59] 11.42 44-93] 13.644 | 44-25] 15-33] } 43.42], 
48 | 46.56| 11.66 45-95] 13-93] | 45-19] 16.17 44-35 
49 | 47-33] 11.90 46.89] 14.22 46.13] 16.37 | 45-27 
50 | 48.59] 12.14 4785] 14-51 47-08] 16.85 46.19] 1 
51 | 49-47], 12.39 48.8 14.80 48,01] 17.18] } 47.12 
52 | 50.44] 12.63 49-76] 15.09 48.96] 17.31] | 48.04 
| 53 | 51-41] 12-87] | 50.72] 15.38] - | 49.99 17:85] | 48.99] 
54 | $2.33] 13.12 $1.67] 15.67 50.84] 18.15 49:39 
55 | $3-35] 13-36] | 52-6] 15.96) | 51.78] 18.53] | $0.81] 
56 | 54-32] 13.60 53-55] 16.26 52.73] 18.87] | 51.73] 
57 | $5-29] 13-85 54-55] 16-55 53-67 19-20] | 52:66], 
58 | 56.26] 14.05 55-54 16.34 -$4-G1]. 19.54 53:58} - 
59 | 57.23] 14-33 56.46] 17.23 55-55] 19-88 $4.21 
60 $8.20] 14-57 _$7-42] 17-42 $6.45] 20.21 $5-43 
| 70 | 67.90] 17.00 66.90 20.3T] 65.90] 23.58 64-67] 
| 80 | 77.60] 19.43 76.55] 23.22 75:32] 26:95 73.91] - 
[ 90 | 87.30] 21.86 86.1d 26.12 84.73] 39-35 83,14]: 
[00 | 97.00] 24.29 95.69] 29.02 94.15} 33:68 92,38] 38-24 
200 {1 94.00| 48.58 191.38] 58.04 188.30] 67.36 [1 84.76] - 
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36 | 01222j 0 2443] 03705] 04927] 1 1.48. 
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39] 01252] 025 44 0 38 36 | oF5r 28[|. 1 4 20 
[ 49] 01303] 026 06 | 039 0g | © 52 13] 1 5.16 
41 O 13 x5 0 26.39 | © 39:45 | © 53 00 1-6 5 
42] 01327] © 26 55 | 04022 | 05349] 1' 7 7 * 
1 43 [.921342] 027 25 | 041 17 | 0.54 49 | I B32. 
44 O 13 54 | 0 27 49. 041 42 | oO 5F. 37 | 1 9 30 
145] 21408] o02816| 04224] 056 33þ 1 10 41 
45 | © 14 24 |. © 28 47:]- 043 11 | © 57 39| 1 11 58 
47 | 0 14 40] 02920] 043 59Þ 058 34| 1:13 19 
43 | 014 57] ©2953] 0.44 59] 05947] 1 ig 43 
491 2 15 14 | 030 29| 0 45 33] 1 © 57h] x16 1 
: z590| 091533].,.03107[ 046 40| 1 214] 117 47 
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- 3. 50:56 |: 546 24 | 7.41 52]. 9 37 20 | 11 32 48 
- 333 16 |. 5 49 54] 7 45 32 || 9 42/10 | 11: 38 48 
3. 55 591]: $53.45 1-7. $1 40] 9 49 35 | 11 47 20 
3. 58-26 1-5. 57:39]: 7 56 52 | 9 56.054 1x 55 38 | 
4- © : 6. 01 54 |. 8 02 32] 10 03 1Q\| 12 03 4 þ 


_) 
—_ 
Q 


aqp DS T0, 


FF" ", « s , 
+ te CARE Is be 3 Hes _— bc be Ke > Ts Big 
F > 4 * Wa. *xR - F x s FN , AB 
; YY , Sd Fe ad BY 1 Es en 
aq E125 a. 6,5 * the. 2s % 
J 
* , 


> Pond. 4.5 4 bt”: 6 ed Ls &< 
7 PU a EL = F E's ou wes £ - 
$4 : Sad 35 £26 


Regs pie oo a: 


+ RY 
> £ 2 E 
Fa Ka TIE! 
"— . 


; 5/4 - LPR by T7 _— _ 
; f F 3 2 £* © et 4s*: \ 4 : : = 
; , . by i. os Fa mn * ps = _ 
—— - by . bu 
ww . , $ 4 ng 
n « a 6 7 $-+ 1 ” 4 : \ ' 
* =" 7 . « - « : < ”" 
, 
DO — Y - 


MD — 


and Weſt into Degrees of Longitude. : 


FJ | | goe Jbles. | 800. Miles. | goo Abies, | 1000 Ales, 
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I It 40 06|13 20 O07 Fi5 © oOg9| 16 40 10 
2 ] i: 49 26 | 13 20 30|15. © 34{|16' 49 38 
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| 0 | 200 Miles. | 300 Miles. [ 400 Arles." $00/ Mike, T Bok der | 
S& | D. M. S.fD. M. $1 D.- -M. S: | D:* 'M.'S. ||'D.} M's. 
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37 ' &'15 39.j| $20 52 f 10:26 ©f | 12 31-18 
: 38+ | 6'20 39 |. -V 25-32 10 34 23 [12/4118 
_39 |_5 26 oo | *B 3h 40] 10'q3 20 | 12 52:00, 
' 4© | 6:31 36 |--V 42-08 10 52 46 | 13 oF 12 || 
41 | 6 37 30:j- 8 50-00 | 11: b2 30 | 43 15/00 F 
: ua. k 6 43 42 | 8 58-16 | 1x 12 5© | 13727 24 | 
45 6 51 oy | 9 OB 12 | 11 25 15 | 13:42 18 | 
4+ : Ib 1 Annch tbh Boch nt Bhs in dk FS, 
' 45 | 4.42 59. F 7.0415] 9 25-49 þ 11 47 & |'r4;08 30 þ 
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| and Weft into Degrees of Longitude.. 
—* = 
I 700 Miles. | 809 Ales. | goo Miles, | 1000 Miles. 
© 1-D; -M.:S.} D. M$. M. S.] DM. 5: 
39. | 14 14 35-| 16 16 40| 18 '18 45 | 20 20 50 + 
2>& 1 14 254 : 19] 16 25 $6 F410: 32. . 33 120 38 1D 
37 | 14 36:31 | 16 41 44 | 18 46 57| 20 53. 53 
38. | 14. 4&- #1 | 16 55 ©4|19 or 57:|.21 os: 3o 
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A. Table of Latitude and Longitude. 
| Places Names. Latitade. [Longitude 
| | 
Tflands in the Great South-ſca. DM bs 
ICE 5 oe > © < © © 1316 0. Ras 
NS >-  - Ti ER. 229 OO 
Tflands Tiburones'. . . ©. '. | t2 06 'S 18 os 
St. Pedro . . - - + 6 > +» 1 6 ES 
Prince William's Iſlands . . '. . . ©. 13 14 $S 204 50 
Hands of Good Hope . . '. . , «. | 17 12 S [195 40 
EY A CE AL IJ HOO. 
NS. {'. io > =» » - T9 0 Ro 
eantcadores. Ile '. - - '.. '. » + + 1 06 48 N12 _of 
MEI << - + - - 106 26 MT ad | 
Iflands de-Ladrones :* . - + +» +» » | 10 o6 N- [150 oo | 
NW. - - - »- + » +» 0 3 ER 2 
| ——— . . * 07 09 N [195 of 
EStPeter's Ille . . - - c/o. oe 111 14 Mao 
| Hermanes Iſle > +. 5*'. 's oe wu +» 119 1 T_T 
| Sea-Coaft c on the Main Centinent of America. : [ 
SLASNEITaIC ..-. © » + + 3», +» $8; 00 Sao 16) £ 
' 1 Cape Pennas. ..- -. * - +. +... £ [-$g 14% Shen 2a © 
Faſt Entrance.of Magelan .. 0-44. o—- | 42-20 oe 
| Cape Blanco. . . . - «+ + +» .- | 47; 30 8:B09'-45 
| Cape St. Antonlo . - -. — «+ > LT RR TW 
Cape Sic Mdria'-.. - . - + - +» »- 435 oo $ lay 40 
(ne Fr oi » +» - +: o + | 22 52: :S ang: } 
Baja de toda Safitos '. . . - . . - | 13 o0@ Sjz4t 5o | 
| Cape St. Auguſtine . . . . - . .- j&& 4@a Sa: 
| Black Point . . . ... , + - . Jo3 10 $S [343 00 
 Riyer Caſſepore . .. . - . + - - | &4 oo N [328 os:| 
Suranam *\ + - » + +. « 1 NV of mas 
| Cape Three Points -» - - 4.6 f 15 10 Nos 
| Cape de Coquibocao Þ. . .. . <'. .. {12 42 N [305 24 | 
| Carthagene. . - - + + «+ « + + | 10 .25 N pg&. 25 
1Gape de Gratias. . es 15 32. N [291 -55 
Cape Seb. oo =o > 127 2 ned 
DE Rat ei i» + oe -22' 40. N [275. 26 
[pe Blanco es fo ee 26 55. N a74 56. 
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A Table of Latitude and Longitude. 


Places Names. Latitude. [Longitude 
Sea-Coaſt on the Main Centinent of America. | M. D. M 
-Cape Eſcondido .. + + + + » 39 6 M094 

| La Florida . g --- 1} 28 4x. MN 292 16 
Cape Fair '« '» + +» 1236 0 NIC: 3s 
| Cape Henry . \-» + - 127 00. Nemo 40 
Cape Charles . - + - - 1497 a5 N19.» 

-| Cape May . + » FW 3x RG. 06 
Tne Eaſt end of Long-Wiand ; e646 5 FO 65 WS. 17 
Cape Codd . $M . | 42 20 N jz08 40 
Cape Ann - « + + | 42 45 N|z08 16 
Cape Furcu . ; . + | 44 00 N:[314 10 

| Eaſt end of the Ifle of Sables « - | 43 40 N]|\z23 oo 
Cape Britain , 45 30 N [323 50 
Cape Raze . . 46 36 N [328 30 
gy, or Bay ; - - | 48 22 N [327 $50 

| Bay of Bulls . » +» | 47 27 N [328 os 
Cape Bona Viſta ; . - | 49 19 N [328 36 

| Pingwins Iſle | - | 50-02 N [328 4o© 

1 Cape Gate . . 52 -60 N [325 32 
Bell Ifle . s + | 52 25 N 325- 30 

Iſlands in the Weſt-India. | 
Bermudas . - | 32 18 Nj|[z10-50 
Bahama . . + » +» | 27 +57 N i395 '20 
North-eaſt Point of Lucaioneque . -|27 52: N [398 20 
Signateo , X - + + + +| 26 - 18. N [300 ©o 
Guatro . - »* - » 1 25 -47- N-j0r-'00 
Guamina. . » - * 41 25 +15 \.N-got'-gqO 
Tiango . » » » +» | 24 33 N HU03&:10 
Majagana  » +» » } 23 04 N 368-60 
Caicos . -» + *« 4 22 ' of N04 'o5 
Ihagua - - +» - | 21 -19 N: [301 40 
Yamata .  « < » 14 28 -32-N:g01::20 
Samana . +. +» '« > 4. 2 -20::N-log 45-1 
Yamia . - * » '. {| 24 -30 'N |z0r oF; 
Anguilla >» | 18 .48. Nſa13a5-4 


oo ESE ESR i ESP» 
4 4; _— Os RY ia ;; T3 LY % 
RIES Ba 


42 EPS 0 IF OFT Tb 5 07. Oe OE - 
"IF; "4 4% $2.66 "x ME D FLS, 
45 % 
* 


"NAFJIGATION. 


*% Gs 


A Table of Latitude and Longitude. 


Places Names. 


Iſlands in the Weſt-India. 


St. Chriſtophers . .. . .. + 
South end of Barbada . . .. 
a IIs 
NE: 3 of ie +> > 
Marigallata . . . . . + 
LN .- .:.-- 


df o 6:5 
A > G4 
_T. Cd oi 4 
TEE » +» 
ES es 50: 
NDS © oe « - © » » 
Point de Gallaia ELogt Ss 
EEE at is + vv 
—— ...-. £00 
Margaretta . . . +» . . 
Tortogas . CONE 
CET a 5 @ = © I 
EET. -- + ©» . 
RE "A 


Faſt end of Hiſpaniola . . - 
Weſt end of HiGanil Cs 
Port Royal in Jamaica . 


Eaſt end of Cuba ;: . . . + 
| Weſt end of Cuba. . . . 
CHAS . >. . - - : 
TEES. . c'. << + 
Santa Villa . Cs » 
Moſquito . +». NS I 
EET 85 


ru wwe Rr 
NE a >» eo +.» 
Laſalleiranes . . « + + 
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- D: M. D. 
17 30 N }13 
17 36 N j316 
16 32 N 1315 
I6 oo N 1314 
Is 41 N 315 
Is oo N j314 
I4 30 N [316 
I3 13 .N j315 
13 12. N [319 
Iz $O -N 1313 
I2 10 N 1314 
It -12 N [317 
lo 45 N 1j316 
17 - 00. N [314 
I6 20 N j314 
Ir 28 N [312 
It 30 N [313 
I2 19 N 1310 
i2 32 \N [308 
I2 25 N [397 
18 47 N [308 
18 ' 25 N [300 
18 15 N [397 
20. 27 N ol 
22. 00 . N [388 
Ig 41 N [294 
19 21 N-[293 
17 28 N [294 
14 50 N [94 
16 33 N [287 
16 10 N [286 
19 25 N [287 
22- 00 N [284 


, | Latitude, Longs 
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. A Table of Latitude and Longitude. 


Cape Farewel . . . . » 


; Places Names., Latitude. 
| The Northern Parts of America. BD. M. 
LS. fi co oe 18 MN 
| REORSIeEn 1905. v4. - - » - - 462-.00+8 
, The Kings Foreland :, . , .. . . . 161: $0: N 
/ Queen. Ann's. Foreland . . .:., . . | 63 :52 N 
| ENT: > --+ +» + -- 40 an. © 
North end of Mansfield's Iſle . . , . |} 62 40. N 
ESTs Biver . - . - - - 1.33. Be. 
| | | Cape Monmonth . . . - 10 46 
3% TED ff» - -»»> - 10 26-0 
Ez wn” » oi» + CS 2 
: Cape Soutkompton .. . .-.-. -'- - 462 30 N 
Seahorſe Point . - » . - » - + - | 64\ /46: N 
bir Dugley Diggs Cape ..-.. - - » - 1.7% 20. N 
RS ONT --. - - - - - » 108 00-.x 
Cr ESSEN. = - - - - - »- |} 63 a3. N 
Cape Comfort . . .' . + - » + 1 2:3. W 
Cone TRNEESON - --. - - - - » | 63: 20. N 
- o . ® N | 
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The Vſe of Table L. M's z: 


T. HE firſt is a Table nies the Dominical Letter , whoſe 
| Uſe is already taught page 3. 


The Uſe of Table 1I. page'3. 


T.C HE ſecond is a Table of Moveable Feaſts-and Terms , whoſe Uſe h @ + = ; ? 
is ſo eaſte by the Directions on the head of each Column, that , = al 
it needs no Example. Sp % us; 


The Uſe of Table Ill. page 4. 


_ E third is a Table or Calender - containing ſeveral things, amongft 
which is the Suns Declination.” 

S. Pray then explain it to me, that I may underſtand well} its Uſe, and 
what each Column ſfigmhie ? 

T. Take notice then, that in each Page there are Eleven Columns, 5 
that the firſt ſheweth the Days of the Month, the ſecond the Days of the 
Week, expreſled by the Week. -Day Eetters , 25 in the Year 1685. in the 
"Month of Oftober, you will find A for Thurſday , B for ofa C for 
Sturday, and D for Sunday, which is the Dominical Letter for that Year. 
(As you ſee in the firſt Table of this Book, page 3.) The third Column ny 
ſheweth the Fixed Feaſts, and Remarkgble Days and Things, the Time that "A 
the Sun Riſes-and Sets, and the Southing of ſeveral Stars at Midnight , aSin {1 
November , you will find againſt the 27th. Day Orion's left. Foot, which ' pl 
ſhews, that the ſaid Star comes to the Meridian the 27th. Day at Mid- | 
night. The fourth Column ſheweth the Place of the Sun for Leap-year, | PE 
as againſt the 4th. of Ofober, you will find the Sun to be in 21* 55'of 
Libra. The fifth Column ſheweth the Declination of the Sun in the Leap- 

; pu as againſt the 4th. of Ofeber, you will find the Suns Declination 
* 33' South, and after the ſame manner the other ſix Columns are to 

| beuſed; as againſt the ſaid 4th. Day of Ofober, you will find in the fi xth 
Column, in the Firſt-year after 1A that the Suns place is 21? 39 
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and in the eighth Column ,. in the Second-year after Leap-year, the Sms 
Place 21* 24" itt Libra; and inthe nimth-Colamn, the Declination of the 
Sun is 8* 22”; andinthe teiith.Column , in the Third-year after Leap- 

ear the Suns Place is 21* 10' in Libra; and inthe cleventh Column, the: 
Suns Declination 1s 8* 17'. n | 


The Uſe of Table IV. page 16... 


CY 


' .Z.\J'BE fourth is a Table ſhewing what Time efldebaran, or the Bulls: 


Eye, comes to the Meridian throughout the Year, whoſe uſe is ſo; 
well known by the. ovth on the head. of the 7 abc ,. and the Days of it: 
en the Left-hand Column, that. it needs. no'Example. 


The Vſe: of Table F. page 17. 
ws” HE fifth is:a T«ble Thewing what Time\ſome of the. chief Stars: 


comes upon the Meridian before or after the Bulls Eye , whoſe: 
uſe requires no-other Direftion, than what the ſaid Lable:ſheweth, for 


f 4 


-ahe A fignific the hours, and 44 the Minutes. 


The Uſe of Table. FL page x8. 
T.7*HE ſixth is a Table of the Right Aſcenſions and -Declinations. of 
1 the chiefeſt'and moſt-knoyn'Stars mn the-Firmament , with their 
Magnitude, Latitude, Longitude, and diſtance from the Pole. 
S: What is the chiefeſt uſe of this Table ? | | | 
T. Its.chiefeſt uſe is for the Declinarion. of the: Stars,. which you: will 


And In the'fifth Column; and for to know what Time a Star will. come: 


to the Meridian after another. | Hrs 
S. How ſhall I know what Time a Star will come to, the Meridian: 
after another ? ne) gb 
T. You may eaſily know it by the Stars Right Aſtenſion, (which: you: 
will find in the laſt Column of: the ſame Table ) thus: Subtract the Rzghr 
Aſcenſion of the Star already. upon the Meridian, from the Right HſoenFom 
of the given Star, and add thke-remainder to the-hour that. you- obſerve. 


the firit Star'on the Meridian', and the Sum will hew you. what. time the- . 


given Star. will come upon the Meridian.. 


Example 1. 


Tic Bulls Eye-(Aldebaran) being on the Xferidian at Nine a Clock at Night - 
L would kgow what. Time. the Lions Heart. will come to it ? 
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in Libra; and in the ſeventh Column, the Suzs Declination to be 8* 28% 
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Therefore, I Took for the Rizhr Afcerſior of the Bulls Bye, whichin 
the laſt Colon T find' to be 4 Hours 18 Mintittes, which I fabtra&t 
from the Right Aſcenſion of. the. Liens Hearr , g Hours y2'Mimtes, and 
there remaineth 5 Hours $4 Minttes; which being added to g Hours ; 
the. Time that the Bulls Eye was on' the Meridian, comes 14 Hours 34 
Minutes in the Afternoon; but becanfe' we do not uſe” to Reckon our 
Hours beyond 12, Icut off the 12 Hours, (from 12 a Clock to Midnipht) 
and there remaineth 2 Hours 34 Minutes, which. ſhews that the Lions 
Heart will come upon the Meridian at 2 a Clock 34 Minutes in the 
Morning. | 


Example 2. 


eAadmit that at 10 a Clock, at Night T ſee the Eagles Heart on the Merji- 
dian,, ( or South ) and would kyow what Tims the Little Dogs Thigh 
Procion will: come to it ? 


Firſt ,. I look in the-precedent Table for the Right Aſcenſion of the 
Eagles Heart ,. which in the laſt Column I find to be 19 Hours 35 Min. 
and that of 'the Lirrls Dogs Thigh 7 Hours 23 Minutes; but becauſe 1 
cannot ſubtra& 19 Honrs 33 Minutes, from'7 Hours 23 Minutes of the 
Little Dog, I add 24 Hours to it , and there wil come 31 Hours 23 
Minutes , from which I ſubtratt the 19 Hours 35/ Minutes, and: there 
will remain 1-1 Hours 48 Minntes, which being added-to- 10'Hours, the 
Time that the Eagles Heart was on the Meridian, comes 21 Hours 48 


Mitutes; from which-I ſubtra@' the 12 Hours: to Midnight, and: there ' 


remaineth” 9 - Hours 495 Minutes in the Morning , the' Time that the 
Little Dogs Thigh will come'to the South or Meridian: by which-I know 
that I cannot 'make-any'Obfervyation-at it. becauſe being then Broad- 
day that Star will not be ſeen. 

S. Is there no way to find what Time a Star will be on the Meridian, 
without comparing it to another Star ? 

T'.. Yes, but not by:this Table alone. for in thatcaſe, beſides the Righr 
Aſcenſion of the Star , you muſt} alſo -know the Right Aſcenſion of the 
Sun, which you will find in Table V. page 20. of the Fifth Book. 


How to find: the Time that any Star comes upon the Meridian , and 
by 3t the hours of the Night. | 
S. How ſhall 1 find. when a Star will be Sbth-of on the Meridian , 
witkiout comparing it to,angther Star? Ei rv ps 
T. To find when a Star wilhbe on the Meridian, firſt look for the 
Right Aſccnſion-of: the propoſed Star , . (as in; the precedent Examples ) 
* maid alfofor the Right: Aſcenſeon of, ;the-Sun in its proper Table, page 20. 
* andfrom the Right Aſcenſion of the Star , ſubtratt the Right Aſcenſion = 
| : PPP 2 . the 
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The Uſe of the Tables mn © Boeox YV. 


*M the Sun, and the remainder will ſhew-you the hours in the Afternoon , 
when the Star will be on the Meridian; and if _it exceed 12, ſubtra&t 
12 hours therefrom, and the. remainder will ſhew you the Hours and 
Minutes of the Star , coming upon the Meridian after Midnight : But 
take notice, - that when the Right Aſcenſion of the Star is leſs than the 
Right Aſcenſion of the Sun, you muſt add 24 Hours thereto , and then 
ſubtraCting. from it the Right Aſcenſion of the Sun, the: remainder ſhall 

Wo. ſhew you as before the Hour in the Afternoon, or in the Morning (if it 
paſleth 12.) ; 


Example 1. 


The 29tb. of March, 1 would knew when the Virgins Spike comes 
upon the eAMeridian ? 


f 


"a 


Therefore , I look for the Right Aſcenſion of that Star , and find it-to 
be 13 Hours 9 Minutes: I look alſo for the Right Aſcenſcon of the Sun: - 
in its proper.7 able, and right againſt the 29 of arch, I find it to-be 
1 Hour 10 Minutes, whick being ſubtracted from the Right _4ſcenſion of 
the Star, 13 Hours o Minutes, there 'remaineth 14 Hours 59 Minutes ,. 
which is the time that the Yirgin Spike comes to the:Meridian in the. Af- 
ternoon. But you are to take notice ,: that the Table of the- Suns Right 
Aſcenſion is Calculated but for Noon, and that it doth. increaſe about 
4 Minutes each Day ; and therefore to be more exaft , you ought to. 
proportion that difference, by allowing for,every .6. Hours .in the Afﬀter- 
noon. 1 Minute; by. which Rule: you will find that. the propoſed Star will. 
be on the Meridian at 11 Hours 57 Minutes in the Afternoon, becauſe. 
of the 2 Minutes, which muſt be ſubtraCted for the increaſe of the Surs 
Kight Aſcenſion in 12: Hours, (one Minute making no difference.), | 


Example 2. 


_ . The 18th. of Oftober, 1 would know when. the great Dog (Sirius ) | 
comes upon- the. eMeridian ? *& | ; 


Therefore, Ilook as before for the Right Aſcenſion of that Star,” which + . 
Efind to be 6 Hours 31 Minutes; I-look: atfo-for the Suns Right Aſcen--- 
fon on the 18th. of Oftober, and-find it to be 14 Hours 12 Minutes: - 
Now becauſe the Right Aſcenſion of the Star is leſſer than the Right Aſ- - 
cenſion of the Sun, I add 24 Hours.to the Stars Right Aſcenſion, and there 
comes 30 Hours 31 Minutes, from which I ſubtraCt the Sims Right A/- 
cenſi0n-14: Honrs -12 Minutes,, and the remainder is.16 Hours 19 Min- 
from which I ſubtra& the 12 Hours,. from Noon to Midnight , and 
there remaineth 4 Hours 19 Minutes , which-is the Time that:the pro- 
poſed Star: (Siu ) comes to the Meridian in the Morning. But to be 
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Boon V. NAVIGATION. 


more 'exaCt, you. ought (as in the precedent Example) to ſubtraCt 3. 


Minutes for the increaſe-of the Suns Right Aſcenſon in/almoſt 18 Hours, 


and ſo 4.Hours 16 Minutes will be the Time that the Great Dog Sirizs.: 


will be South, or on the Meridian. $a, 


S.. I underſtand now very well how to find what Time any Star comes 
upon the Meridian, but how ſhall I know by it' what Time of the - 


Night it is? | 
. Yon may know it by the ſame Rules by which IT did find, the 


the Time of the Star coming upon the Meridian, there being no more in. 


it, -then to ſubtract as before the Righe Aſcenſion of the Sun, from the 
Right Aſcenſion of the Star-,. and the remainder- will ſhew you what 
Fime of the Night it is. | 

Example 1: 


The Night on the 19th. of November , the brighteſt Star in the Pleiades - 
being South, (-or 0n-the Meridian) I. would kryow what Hour of the. 


Night ut 469: 


Firſt, I look for the Right Aſcenſion of 'the propoſed Star; and find * 
it to be 3 Hours 29 Minutes; I look alſo for the Right Aſcenſion of the . 
Sun-(in its proper Table ). on the 19th. of November, and find it to be - 


16 Hours 23 Minutes , and therefore muſt add 24 Hours to the Right 


Afeenſion-of the Pleiades, comes 27 Hours 29 Minntes, from which'I - 
ſubtraCt the Rjght Aſcenſion of the Sun 16.Hours 23 Minutes, and there - 
remaineth 11 Hours 6 Minutes, from which I ſubtra& 2 Minutes more - 
mes- 1s: 


for the increaſe 'of the Suns Right Aſcenſion in 12 Hours, 
Hours 4 Mmutes forthe true time of the Night, as was required. . 


Example 2: 


% 


The Night on the 16th; of Oltober, the Star in the Left Foot of Orion + 
: (Regel) being South, or upen the. Meridian ; I deſire 8 kyow what time : 


of the Night it «s ? 
| Hours. Min.” 
Regel Ep: Leenfiom. . 0 .. 4 Þ$. 
| ELLE ai <- 5 72S <2 oo mes 
” Comes .. .- 28 59+: x 


The Suns Right Aſcenſion, Subtract # : -14 Od 
Reba fo foo 1, IE. 
- The 12 Hours from-Noon to Midnight, Subt. x2 oo 

Time in the Morning ... <..... . __ 7" £ 


Two Minutes for the increaſe of the Suns Righrgo0 O2. 
Aſcenſion, (in'12 Hours) Subtract . , FT 


E+ 


— 


The Time of the Night required, is . . . . . 02. 532 inMor.:. 
Hom. 
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How. to find the Hour of the Night without the Sun or Sears | 
Right Aſcenſion. 2 


$. Is there no way. to find the Hour of the Night without the 7ables. 
-of the Snn and Stars Right Aſcenſion ? be 
T. Yes, there is, but you mult be uſed to it before you can tell readily 
what Time of the Night it is, but then being very ealie I will ſhew you 
this way, which is thus : Having obſerved ſuch a Night in the year, that 
ſuch a Star was at the Horizon, Meridian, or any other point or part of the 
Heaven at ſuch Hour of the Night, if a Fortnight after you ſee it in che ſame 
place or point, you may conclude that it is an Hour later than the firſt 
time you ſaw it, for it will come every Day later to it 4 Minutes, 
which is 2 Hours in a Month , 4 Hours in two Months , and ſoforth ; 
this being known, you may. caſily find out the Hour of the-Night oily 
by ſubtraRing 4 Minutes for every Day paſt, fince you-firſt did obſerve 
the Star on the Meridian, or any other point in the Heavens, 


Example Tt. 


The 13th. of December, having obſerved that.the Left Shoulder of Orion 
' Was -South (or onthe Meridian}, at 11 4 Ciock, at Night, and 20 Days 
after ſeeing the ſame Star on the Meridian s, I would krow what time of the 


Alight ut 6? 

Therefgge, 1 Multiply the 20 Days'paſt by 4 Minutes; (that the Star 
comes later every Day to the Meridian) and there; comes; 8Q Minutes;, 
which being divided by 60 (becauſe '60 Minutes makes an Hour) comes 
i Hour. 20 Minutes , which I ſubtrac>.from 11 Hours, (the Time of 
my fir Obſervation) and the remains 9 Hours 40 Minutes is the Time 
of the Night required. The ſame is tobe dons of, any other Star, obſer- 
ved either above or under the Pole Star, or any.other Pointaboutir. 


How to find the Hour of the Night by the ſhadow of the Moon. 


S. Bow is the Hour of the Night known by- the. ſhadow: of the 
Moon * 

T7. It is eaſily known by a Sur Dial, abſerving by, it the Hour as at 
the Sun , then adding to thoſe Hours the Tine that:the Moon comes to 
the South, (that, Day) the ſum will. ſhew you the Hour: of: the Night, 
( but if it be above 12,, ſubtraCt- 12 therefrom; and:the remainder will 
be the Hour required.) | | 

S. How-ſhall-l know-when the. Moon' comes to the South?” 

7. The way to know it, is to Multiply.the Moons Age by 4-, and to 
divide the Predu&t by 5, and the Quotient: will give the Hours that 

the Moon comes to the South , and if there” remaineth any thing in 
| your 


. 
, 
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your Diviſien , you muft Multiply it by 12, and the Produtt will be 


the Minntes, which muft be added to the Hours that the Moon comes to. 


. the South; for if One remaineth it is worth 1 2 Minntes; if Two, 24 

Mimrtes:; if Three, 36 Minntes; and if Four, 48 Minutes ; by which 

Role, you will find that the Moon will be South at g a Clock 36 Minutes: 

palt, when fhe 1s 12 Days Old: This being urderſtood,, you may eaſily 
nd the Hour of the Night by the ſhadow of the Moon. 


: Example. 
The eAoon being 14 Days Old, T find by the precedent. Rule thar ſhe comes- 
to the" South as 11 of the Clock and-12 eMinues paſt, and by my Sun-- 
Dial it is half an Hour paſt 3 , the Hour of the Night us required ? 


Therefore, I add the 3 Hours 3& Minutes that the ſhadow of the: 
Moon-ſheweth: (upon my Dial Y to 11 Hours 12 Minutes , the Time 
ef the Moon's Southing, comes 14 Hours. 4.2 Minutes,. from which E ſub- 
tract 1 2 Hogrs, rzemaineth 2 Hours 42:Minutes, for the Time of the 
Night required. . | 


The Uſe of Table FTI. page 20. 


FT. HE ſeventh is a Table of. the Suns Right Aſcenſion, w hoſe uſe. is 
F already taught with that of the. Stars Right eAſcenſon's. 


The Uſe of Table VT1IL. page 2r. 


TT." HE eighth is a Traverſe Table to every Quarter Point of the: 
Compaſls, to the 100 part of a League, or Mile. 

S. What 1s the uſe of this Traverſe Table ? 
T. This Table. ſhews the difference of Latitude and. departure from 
- the Meridian. . | 

S Pray ſhew me how *? | | 

'T. Seek the Courſe Run on the Top of the Table, if it be not more- 
than 4 Points from the Meridian (or North and South Points) and the: 
Miles or Leagues failed in the Left-hand Column downward., and un-- 
der the Courſe and againſt the Miles or Leagues failed, (to wit, under- 
N $) you- will have the difference of Latitude, and under E W,. the: 
departure from. the. Meridian. 


E'xample.. 


Suppoſe a Ship Sail North North Eaſt 25. Miles, . and the difference of © 
| Latitude and Departure be required.?. 


North 
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North North Eaſt is 2 Points diſtant from the Meridian, wherefore 


| *T ook for'2 Points at the Top of the Table, and in the Column under 


it, and againſt 25, 1 find under NS 23.19, ( which ſhews+that the 


-difference of Latitude is 23 Miles 553. parts, (of 100) and onder E W 


9.57 for the departure from the Meridian. - But if the Courſe be above 


-4 Points from the Meridian , then-you muſt ſeek for it at the bottom of 
the Table, and'the Miles or Leagues failed in the Right-hand Column 
zypward, | . 


Example. 


Suppoſe a Ship ſail North Weſt by Weſt one Quarter-point Weſterly, 40 Leagues, 


and the difference of Latitude and departure be required ? 


North Weſt by Weſt one Quarter-point Weſterly, is 5 4 Pojnts 
diſtant from the Meridian, wherefore I ſeek for it at the bottom of the 
Table, and then look: upward in the Right-hand-Column for 40, the 
Leagues ſailed, and over the Courſe, and againſt the Leagues failed (over 
NS) is 20.56 the difference of Latitude, and over EW is 34-31 the de- 
perture from the Meridian. » 

S. This I very well underſtand, but how if the Leagues or Miles 
ſailed, be an odd Number above 60, for I ſee that the Table skips from 
60to 70, &c. What muſt I do then ? 

T. Then you muſt divide your number of Leagues or Miles into two 
of three parts, viz. Hundreds, Tens, and Units. 


Example. 


Suppoſe a Ship ſail 274 Miles Eaſt North Eaſt, half a Point Eaſterly , and 
the difference of "Latitude and departure be required ? 


Firſt, find the Courſe ( which is 6 & Points) at the bottom of the 
Table, then ſeck your Miles in the Right-hand Column: Thus ,- 


þ Diff. Lat. Departure. 
Firſt 200 us 58 4/ and C191 38 
Then 490 Aginſt which and orer the Jo over 5 206 
Laſtly 4 ourſe (over NS) B or yYEW C2 03 83 
So 274 Miles failed upon this Point gives 79 5 ——- 262 11 


The Uſe of Table IX. page 29. 


T. HE ninth is a Table of Meridional Parts. 
S. Whendo you make uſe of this Table of Meriatonal Parts ? 
T. I make uſe of it in 2erearor's ſailing, for which it chiefly ſerveth.. 
S. Why do you call it a Table of Meridional Parts? 
T. Becauſe 


8b ets, 6 PIO . WW 
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T. Becauſe it ſhews the eHeridional Parts for - every Degree and 
Minute of Latitude, . which Pares ſerveth to find the Meridional Miles 
or Minutes, between two places. | 
S. What is the firſt thing to be known ? $ 
T. The firſt thing to be known is, that you muſt enter the Degrees 
of Latitude on the Head of the Table, (where they are marked or 
laid down.) and the Minutes down the: Left-hand Column ; then con- 
ſider whether both places lies on the ſame fide of the EquinoCtial, or the 
one onthe one fide of: the EquinoCtial , and the other on the other, or 
-whether one be on the EquinoCtial, and the other wide thereof; for the 
caſe differs according;to the Propoſition, as you will better underſtand 
by theſe Directions... __ | | 
. .. I. When both places are in Latitude North, (or in Latitude South ) 
then ſubtra& the Meridional Parts anſwering to the lefler Latitude, out 
of thoſe for the greater, and the remainder will be the Meridional diffe- 
rence of Latitude, _  -. .. - _- | 
2. When one place is in Latitnde North, and the other in Latitude 
. South, add the Meridional Minutes belonging to each Latitude together, 
' and theſum is the Meridional Minutes between them. - | x 
3- When one place 1lycth under the EquinoQiab, then the Meridional 
Minntes that are found under the Degrees '\pf-Latitude the other place 
lyeth in, is the Meridional difference of Latitude. 


DN Example. 1.0 
eAdmit it is required to” find the Meridional Parts, or Afinmes, betwees the 
Latitude 39* 35' North, and 48* 5&' North ? 
Under .48* ight, againſt 5o' in the Left-hand | 
Column you will find . . 4. « . .. . + 3366.9 
| Under g9* andagainft.35' 8... .. . . « . . 2590.2 
' © The Meridional parts between the Lat-propoſed, are 0776,7 


: Example 2. | 
To find the Meridjonal Parts berwetn 18* 20! Sauth Latitude, 
ern ox "and 37" 45' North. | Js 


Under 37% and againſt 45' (is: TREO? oY SY - | 
Under 13* and againſt 20' Is JV ® . v» 


| The Meridional parts between the two places are 1330. 
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Example 3. 


To find the Meridional Adinures between: the EquizoGial and 
Latitude 46* 14. 


Qaoer 46* and againſt 14' is 3135.8, the Meridional Parts re- 
vired. | | 
F Nee, That in this Table you are to cat off the laft Figure of Me-_ 
ridional Parts as in the precedent Examples, becauſe it is-but ſo many 
1 oth. parts of a Minute , the reaſon that it mult be <9 when it 
is under 5, (4 Min.) but if above that Number you yadda Minute 
for it, and ſo you will find the Meridional parts of 46* 14*'Hhould be 
rather 3136 then 3135, becauſe of the 73 of a Minute remaining, - 


The Uſoof Table X. page 57. 


T. THE tenth is a. Teble.of the Miles Eaſt or Welt, that Anſiver 


the Degreesef Longitude inthe foprth Rumb. = 
S. For what uſe is this Table fo | 
T. Its uſe is to turn Miles of Eaſting or Weſting ins TOerees of: 
Eongitude , and Degrees of Longitude into Mules . of . Eafting or- 
Welting. . 1 nate; 5 : 
| - if it beſo, it muſt needs be very neceſſary in Navigation, there- 


. 


fore pray ſhew me well.its uſe that may. not, miſtake ja the Pratice 


of it ? 7 i Tp ey en 

T. Your requeſt is very juſt , and Thope to fatisfie- you, ſince-two or- 
three Examples will make it as eaſie and intelligible as you-can deſire. 

Admit then, that a Ship ſail from the EquinoCtial on ſome Point: - 
between the North and the Eaft to .15 Degrees of Latitude, and: then . 
find the hath made 600 Miles departure- Eaſt. Fo find the Degrees of 
Longitude -anſwering to 'this 60a Miles., lookin your Table for 15 De- 
grees Latitude, and right: againft it you:will find goo Miles (that is to... 
fay, the Miles Faſt the. Ship would have been-if ſhe had failed on the. - 
fourth Rumb, cipher NE, NW,.SE, or SW.) and 15.Degrees 10 , 
Minutes. - Fhen Tay bythe Rule of — | 

es goo Miles is to 15 Degrees 10-Minutes,.. 
} So i ab Miles to a fourth" Number , which being. divided by 60 - 
will give.za Degrees.6 Minptes of Langigude.z but. if. you -work your - 
Traverſe by Leagues ,, you myſt fir redacn Fe1-caanes proceeding trom 
Your J7oygſc-Table into Miles ,. and then work 2s before, ..0 | 


If:- 
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Example. 


eAdiiit a Ship ſail from the Parallel of 25 Degreenpf Latitude North, (on 

ſome Point between the South and the wel ) to.15 Degrees of Latitude (alſo) 

North, and then find ſit hath made 400 Ales departure Weſt , the De- 
 grees of Longituds anſwering to this 400 Adiles is required ? 


In this caſe, you muſt firſt ſubtraft the Number, which in your Table 
anſwers 15 Degrees of Latitude North, from that of 25 Degrees; that 
is to ſay, (the leſſer Number fromthegreater, or) goo Miles from 1500 
Miles, and 15 Degrees 1o Minutes from 25 Degrees 50 Minutes, and 
there will remain 600 Miles, and 10 Degrees 40 Minutes; then ſay by 
the Rule of Three : -If 6001 Miles give to Degrees 46 Minutes; What 
will 400 Miles give? (and the Quotient of the Diviſor being divided 
by 60) there will come 7 Degrees 6 Minutes. 


| WE. Parttice. | 
If 60 Miles give 16 Degr. 40 Min, What will 400 Miles give? - . 


640 | 
_ 


CE  CCEECECENY 


' 256000 
| 600) 256000 (426 
ae” | 
| $. What et T do, if by the difference of Long ited F would find 
the Miles Eaſt of Weſt, atiſwerti thiereutito? 


FT. You muft then Reverſe the Ale of Three , and dd the contrary of 
what. you have done before. 
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fs for Example. 


Admit that in the Parallel of x5 Degrees the difference of ity 
1s of 10 Degree .6 Min. $2, and would find the Miles Eaſt ( Ns 
anſwering thereunto. Wm oy ; 

Look in the ſaid Table againſt the Latitudeof 15 Degrees, and there 
you will find 90o Miles and 15 Degrees to Minutes; therefore ſay by 
the Rule of Three: If 15 Degrees 10 Minutes give goo Miles; What will 
110 Degrees 6 Min. $32 give? and there will come 59g Miles, and 30 
remaining , which with the, 600 over and above the 10 Degrees 6 Min. 
makes a Minute more, ſince the Divifor is but 910; and ſo the ſum is 


600 Niles. 
Prattice. 
If 15 Deg. zo Mig. givg 900 Miles; What will 10 Deg, 6 Min. $22 oive? 
;F- ae? | . 6o : 


glo | 606 
-" oP goo . 
Ju $45400 
x 91) 54540 (599 
3T 


The Vſe of Table XT. page 65. 


T & $ E eleventh is a Table to change Degrees and Minutes of any 
\ Parallel into Miles. | 

S. What muſt I do to change Degrees of a Parallel into Miles? 

T. You muſt look the Latitude in the left Column, and the 
and Minutes of Longitude on the head. of the Table, and right againſt 
the Latitude, and under the Degrees of Longitude you will have the Miles. 
and Parts ſought. | 

If the Longitude given conſifts of Degrees and Minntes, look the 
Miles and Parts anſwering the Degrees firſt, and then thoſe for the 
Minutes 3. and if either the Degrees and Minutes be above 10, you muſt 


enter ſeveral Times, as you will ſee by theſe Examples. 


Example 1. 


eAamit I have altered 2 Degrees 45 eMinutes of Longitude under the Parallel 
of 46 Degrees Latitude, and it be required to find the Miles. and Parts 


anfweriug thereto? 
| Tenter 
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I enter the Table as is direſted witho4oMimtes.which gives 27.28 
$ Minutes which gives 03.5 03-5 


Inalt +: . 114.7 Miles. 


py Degrees which gives 83.4 Miles. 


Example 2. 


To find the Miles anſwering to 13 Degrees 27 Minutes in the Parallel 
| of 44 Degrees of Latitude. 


10 Degrees gives 3 = » : and 
3 Degrees gives '. . . . 229.5 
20 Minutes gives . . . . 014-4 
7 ales EVE: - . » . eg 


580. $ Mites, 


. $. Why do you cut off the laſt Figure from the reſt? 
- T. Becauſe it ſheweth but the Parts of a Minute. - 
. S. How many of thoſe Parts do you carry to a Minute? 
T. I carry Ten, as you ſee by the precedent Examples; by which you 
may underſtand __ the laſt ive of your Addition fignifie only 7+ s of A 
Mule. 


The "FT of Table XII page 73. ; : 


. E twelfth is a Table to reduce Miles Eaſt and Weſt into Degrees 
of Longitude. 
S. Is the uſe Ef this Fable as eafie as the laſt? 
T. Yes, for who underftands the laſt muſt needs underftand this, there 
being no more in it then to enter the Miles on the _ andthe Binrees 
of Latitude in the Left-hand Column. 


Example. 
eAdmit a Ship ſail 218 eAdiles Eaſt or Weſt ix the Parallel of 48 Degrees | 
Latitnde, and it is demanded how many Degrees of Longitude are altered ? 


ac” Mile gives... 0 - - 4 o& oe 
Y Miles gives . «5 $20 '- <6 09 
TING . . ce 3 2 2 oO 11 57 
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. that followeth, 1ſince it is what you ſo earneſtly deſire. 


The Uſe of Table XIIL page 87... 


THE thirteenth is a Table of Runbs with the difference of Latitude 


and Longitude. SES 
S. I believe this Table is very neceſlary in Navigation, therefore pray 
give me ſome Examples that may make it very eake to me ? 
T. It is what I did deſign before, in hopes that you will mind thoſe 


- 


Prop. 1-. 


. The Latitudes of two places, ' antl their difference of Porigitude being given 
fo find the Courſe arid Diſtance, he 


EF 


Admit a Ship ſet from Latitude 49 Degrees 38 Minutes North, and 


ail on fome Rumb between the South and the Weſt,'till ſhe fall in Latitude 


36 Degrees 20 Minutes North ,, and have altered her yrs 27 De- 
| nce has ſhe 


grees 23 Minutes, and againſt 36 Degrees: 20 Mitutes, / 35 Degrees 3 


and 39 Degrees 3 Minutes, is 18 Degrees 20 Minutes which ſhould be 
27 Degrees 50 Minutes , therefore the fanrth was not the Rumb. Again, 
againſt theſe Latitudes T take out the Longitude anſwering to the fifth 
Rumb, and find them to differ - 27:Degroes 283 Minntes,- which"being 
only a few Minutes under the true difference of Longitude 25 Degrees 
5o Minutes, I conclude her to-have failed on. the fifth Rumb. 

To find the diſtance, ſubtract the given Latitedes-one from theother, 
and the difference 1 3 Negrees::8/Minutes,; look in the Left-hand Cofurine 
of the Table, (under the Title Latjewde):and-under: the: fifch Rumb you 
find 1437 Miles of 60 to a Degree , the diſtance required ? 

If the Latitudes had been, the.one North, and the other South, you 


muſt have added them and taken the ſum for the difference. 


Prop. 2. 


The Courſe and Diſtance being given with the Latitude departed, to find the 
Latitude ſhe is #1, 9/14 the difference of Longitiile. 


Admit a Ship fail from Latitude 48 Degrees North, on the fourth 
Rumb; to wit,- SW 360: Miles: What is the Latitude ſhe'is in, and 
her difference of Longitude £ Looking under the fourth Rumb for the 
diſtance 860, I find 863 the neareſt to it , and right againſt it Yo the 

Column 
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Colum of Latitude) 10 Degree 10 Minutes, but making a proportio- 


mable allowance for the 3 Miles difference, the Latitude is 10 Degrees - 


- 8 Minutes, which being ſubtraQted from 48 Degrees, there will remain 
37 Degrees 52 Minntes the Latitude ſhe is arrived in. Laſtly, againſt 


theſe Latitudes (48 Degrees and 357 Degrees: 52 Minutes) under the - 


Rumb look the Correſpondent Longitudes, which are 54 Degrees 52 


54 Minntes, .is the true difference of Longitude. 
| Prop. 3. 


Both the Latitudes and the Conr ſe being given., to find the diſtance ſailed I 
and the. difference of. Lopgitnde.. 


ſails North Eaſt by North, till ſhe bein Latitude 46 Degrees 10Mfnutes | 


North, her diſtance failed and difference of Longitude 1s required? 
 - AgainfF the Latitude 40-Degrees, - and-und ( 
find the Longitude to-be 29:Degrees-12 Minutes,! and againſt *the=Lari- 
tyde-46 Degrees-1&Minutes, and under the fame Rumb you'lfind'3 4 De- 
grees 52 Munites y then from 34 Degrees 52 Minutes fubtratt-29/Degrees 
NJ ebomng the oryrmey $5 Pegrees 40 Minutes, is- the difference of 


Secondly, take the Latitudes one from-the other; and lookthe remain- 


der 6 Degrees 1o Minutes, in the Column of Latitude-and under the-- 


third Rumb you'l have 445 Miles the-DiRance. - | 
The Latitudes of two places: and the diſtance being given, to find the Courſe - 
«0 E350 -33uU MF © : £14 45fe? X E7ALE of Longs 77” : #7772 ; 
5:30. 1 v4 20071300.1 35 £316 2h 33 4.44 F101 
A Ship ſails from-Latitudei 50 Dex 
arrivesin Latitude 36! | 


nearly under:the fifth Romb,: 4heRumb:Liled.on. f | 
ot ODIN 26003 AICTIHNES SOABTTD NT EQTIGL? 527: b 
' Then againſt Latitnde-$0?; under the fifth Rumbis- $6*- 44' Loogit.. 
Againſt 38" 20' Lake: inks thefifth'Rumbis 62 12 . 
'. INTE = EY 


Reinains the differcace af. Longitude 4.732. - 


- | Prop. : Got. 


Minutes , and 4o Degrees 58 Minutes, and their difference 13 Degrees -. 


xinder the third Rumb'iyou'l - 


eprees North, 1265 Miles; and then : 

| Degrees zo Minutes; What Courſe has ſhe ſteered, -. 
apd what is the difference of Longitude ?. Find the difference of Latitude - 
14, Degrees 40 Minutes ,: in the Colamnof Latitude and right againſt ir, .. 
ſearching. under-all the Rumbs for the diſtance 1265 Miles, I find it - 


The We" of the Tables in ' * Book V+ 


Prop: F- 


© The difference f raed Diſtance, aud one Letitude being cjors =» 
ro find the other Latitude and the Courſe, 


S. How: is this to be done ? | 

T* You muſt take the Rumb which you judge fitteſt, and examine what 
difference of Latitude will anſwer to the diſtance given, with which . 
Latitude ſearch all the Rumbs.for adifference of Longitude like that 
given, and where Tow find it, that is the Rumb ſought. | 


offs for. Exanple, 


- Admit a Ship ſail from Latitude;32 Degrees 10 Minutes North, 'till- 'the 
alter her Longitude 7 Degrees 23 Minutes, and make her Diſtance failed 
637 Miles: -- 

I | chaſe the third Rumb, aud re? under it-'till I find 63 7 it is again 
8 Degrees 50 Minutes Latitude; yr added to- 32 Degrees 10/Minutes, — 
gives 41:Degrees the ſecond Lat | ade- that. —_— to 
theſe two Latitudes under the Third EIN are 30 Di 


and 22 Degrees 42 Minutes,: whoſe difference is 7 C: pO 
juſt agreeing to my difference of Longitude þ Ares W 
the third Rumb! to- be Fat failed on. - > - 
Prop. 6 
The a ference of Longitude, the Courſe and one Lariende being given , 
Fg © ._. . to find the other Latitude, and the Diſtance. 
Sp Adrait a Ship fail from Latirude- 43 Degrees.z0 Minutes North, on 


the fixth Rumb or ENE, 'till ſhe alter her Longitude i7 Degrees 25 
Minutes, to find the other Latitude and Diſtance; - | 
Look under the fixth Rumbfor the Longitudeanſwering to 43 Degrecs 
30 Minutes Latitude,” and: you'l find: 1 16 Degrees- 51 Minutes, to which 

add 17 Degrees 25 Minutes, the difference of : Longitude given ,, and ſee 
For the ſum 134 Degrees 16 Mindtes, under the ſame | the Title 
Longitude, and you'l find /4$: Degrees:30/Minutes, the pther Latitud. .-: 
To find the _ , bye diſtance anſwering in "ered 43 
D Degrees 30 Minutes, from ;the diftanbe,anvyering to” 4 rees oh 
Minutes Latitude ; and the difference 684 Dliles, is the diſtance-xequixed? 
When the Latirudes are of different mination (or one is North 
and rad other South ) add them , and the fum will be'the difference of 
—_— 6 


The - 


The Uſe of Table KF, EE 
T. 'T'* pans is a Table of the; Latityde and Longitude of 
S. From what Meridian are the Longitades: accouiited ? ? 


7 The Longi are accounted there from (the Meridian of ) Pico 
Tererif Exifterly, 2s in-moſt of the Chards. 


\ &; kw bgnific the Letters N and $.inthe Column of Latitude ? 
The  fignihes that the. Latitude before it is North, -but the S 
fignifies Laritnde South. 


PI I. 


What is the Latitude and Longitude of Barbadoes, one of the 
Weſt-India Iſlands ? 


| Againſt Barbadoes you will find 13 Degrees 12 Minutes North Lati- 
p: tude, and 3 19 Degrees 40 Minutes of Longitude. 


Example 2. 
What is the Latitude and Longitude of Bantam (in the Eaft-India? } 


inſt Bantam you will find 6 Degrees 15 Minutes South Latitude 
and 126 Degrees 30 Minutes of Longitude. : 


Ca ceded Lend es ent eee? 
T. You muſt take the mand if ah places, and ſubtra& the 


leller Longs pea BN the greater , the remainder be leſs than 
1*0 Degrees erence of de, but if the remainder 
be ee Ro GA rom 360, OF NERi 77300 Gi 


| ſercae of Langlowik 


' The Longity WA the Weſtiendof Tons, is! +1, 349? 10 
The Longitude of Barbadve ? WE oy 319 <0 


Difference of Lets  » 0 — 
Rre i; Example - 
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| Ws Example "= 
What is the difference of Longitude between Barbadoes and the Lizard ? 


The Longitude-of 'Barbadoes 4 319% 4p" = 
Longitude of the Lizard . . . . . 12, 37 
The remainder being greater then 280* . 307 - 03 

I ſubtract from -. , 4. 1... +. + 1.360: 09 
Remains the difference of -Longitnde ' «/' '052 57 


- 4. 
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Book V.  NAFIGAT-IO N. 
IO PRE Fore-top-gallant-yard. 
Mizen-top-maſt and running Rigging. | 1 The Fote-top-gallant-braces. 
a. The Mizen-top-maſt. - .| e- The Fore-top-maſt. 
b. The Mizen-top-fail-brace. F- The Fore-top-maſt-back-ſtay. 
c. The Mizen-top-fail-clew-line. - The Fore-top-ſail-lifts. 
* dM, The Mizen-top-ſail-ſheet. The Fore-top-ſail-braces. 
e. The Mizen-top-fail-lifts. k, The Fore-top-ſail-clew-lines. 
' f. The Mizen-crow-foot. {. The Fore-top-fail-leach-lines. 
o. Hoiſting-line for a penant. z. The Fore-top-ſail-bunt-lines: . 
b The Mizen-ſheet. . m., TheFore-lifts:. | 
; : 0. The Fore-yard. | . 
eMain-Maſt. p. The Fore-leath-lines- 


a. The Main-top-gallant-maſt.. | Ihe Fore-bunt-lines, . 
b. The eoethatjecfes. ti —_ Fore-braces. 

c. The Main-top-gallant-yard. -_ |* he Fore-ſheets. 

d. The Main-top-gallant-braces. | ** The Fore-tacks. 

e: The Main-top-maſt. v. The Fore-ſhrowds. 

f. The Main-top-maſt-back-ſtay | *- The Fore-clew-garnet. . 
o, The Main-top-ſail-lifts. - - The Bow-Sprie. 
þ. The Main-top-ſail-braces: Hg: 

k. The Main-top-ſail-clew-lines- Ly The Sprit-ſail-top-maſt. _ 
1. The Main-top-ſail-leath-lines-- [5 The Sprit-ſail-top-ſail-lifrs. 
zz. The Main-top-ſail-bunt-lings, / | £- The Sprit-top-ſail-yard. 


11. The Main-lifts. | d. TheSprit-ſail-top-maſt-ſhrowds. 
o. The Main-yard. - , .|e. The Sprit-fai-top-ſail-braces. 
yr. The Main-braces. | + TheSprit-ſail-top-ſail-crow-ioot. . 
s. The Main-ſheets. 4 The Sprit-ſail-top-ſail-ſheets. 
z.. The Main-tacks. - The Horſe on the Bow-ſprit. 
v. The Main-ſhrowds. {.. Standing lifts for Sprit-ſail-yard..... 
| m1. The Sprit-fail-yard. 

Fore-Maſt + 2. The Sprit-ſail-ſheets. 
a. The Fore-top-gallant-maſt. 0. The Sprit-ſail-clew-lines. . 
b. The Fore-top-gallant-liits. 7. The crean-line.. 
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